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PEEFACE. 


The present edition has been levised throughout and adapted 
to the requirements of Indian Schools by the Eev ^^DBl!,w 
Sims, BA , London Missionaiy Society’s Institution, Bhouanipur, 
Calcutta In dealing with Compound Quantities, Indian currency 
and Tables of Indian "Weights and Measures have been intioduced 
side by side with the corresponding British Tables Similarly in 
Beduction, the examples in the text have been designed to bung 
into cnmpanson the methods of using the difieieut Tables, Indian 
or Bi itish In the explanation of subsequent rules and pi ocesses, 
the needs of Indian Students have constantly been kept in luew , 
a few necessary changes have been made in the text, and a very 
large number of the examples have been altered so as to pioMde 
amply for Indian lequirements in the different Pro%nnces 

l^e followring remarks aie quoted from the Preface to the 
English Edition 

“ The book is not intended for pupils who have had no previous 
teaching in the subject Eirst lessons in Aiithmetic can never be 
efficient and adequate unless the teaching is expressed veibally, 
direct from teacher to pupil, and largely illustrated by means of 
oral exercises Partly for this reason, and also in order to keep 
our work within a reasonable compass, we have not gone as fully 
into the details of the ‘First Four Buies’ as is necessary foi 
learners quite new to the subject Our 6rst two chapters furnish 
a course of reiision lessons suitable for all who have a first 
elementary knowledge as far ns Beduction Heie we have le- 
viewed fundamental principles, and in their application we have 
endeavoured to enforce none but the best methods From this 
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point \re believe our treatment \m11 be found suflicicnth full for 
pupils of all classe<% 

“With regard to tlio succes*?ion of the different paits of the 
subject, there is no recognised order ^\h^cll would Katisf\ ill 
teachers, or ^^lllcb would be equally serMcoablc for all lcamci*« 
CoDsequentlj we lii\e made no attempt to ]a\ down a coui^e 
which may be followed without dcMation from beginning to end , 
but we believe that the older we ba\e adopted is tint which will 
give teachers the least trouble in finding what tbe^ want 

“Our mam plan has been to group together for convenience 
such portions ot the subject ns nic clo^^eh allied, and to follow a 
natural exposition and development without i*csorting to needless 
subdivision For example, all the essenlin]** of Finctions ni'c 
introduced and disposed of in Chapters v and a i , and Decimals 
are discussed fullv in Chiplors mii-\i But it is not inteiulctl 
that the study of Fractions should be completed before Dccim \h 
lie begun, it will piobabh bo found convenient if the Minjilcr 
parts of these two sections are read concurrently, or the gicater 
part of Chapter viii mnj be leid before Fractions Still less do 
we suggest that all that deals with Contract/Hl Jlclhod^ and 
Approximation m Chapters v and M should be mastered befoie 
entering on some 1 itei chapters such, for example, as tho'-e on 
Propoition, Percentage, and Interest The full Tabic of Contents 
wall enable teachers to map out foi themselves the course best 
suited to their own classes. 

‘The following special features may be mentioned 
“(i) In dealing with Compound Quantities, the British and 
Foreign Weights and Measures are introduc^ and illu'itratcd 
side by side Tables which are becoming ob<oleto or miely u^eil 
have been excluded, while Linear and Square Mcasuxas have been 
simplified by the omission of all cases of reduction fiom i>oles 
to yards, or yards to poles 

(ii) In view of the fact that the use of svmbols is no loncer 
piohibited in examinations in Anthnictie, algebraical methods aixi 
used whenever they seem conducive to clearness and simplicitt 
As no previous algebraical Knowledge is nssurac<l, the necessary 
processes are explained simply, as occasion requires. 
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“(ill) In Fractions veiy frequent use is made of diagrams for the 
puipose of illustmtion 

“(iv) Decimals and the Metric System are discussed together, 
metric weights and measuies being constantly used in illustration 
of decimal notation 

“(v) Great caie has been bestowed on the sections dealing with 
Decimal Appioximation TVe believe that in this part of the work 
we haie gone fiiithei than has hitheito been attempted in an 
English school book 

“(\i) The Method of Aliquot Paits (or ‘Practice’) is not made 
the subject of a separate chapter, but arises natumlly as a con- 
\ement fonn of multiplication in connection with Fractions and 
Decimals 

“(mi) Tlie principles of Patio, Propoition, and Percentage aie 
introduced in a simple manner in connection with Fiuctions, and 
are more fully dei eloped in later sections 
“(via) Though the Unitaiy Method is dealt with in an eaily 
chapter, it gi\es way later to more diiect and scientific methods 
in all questions depending on Proportion 
“(ix) A chaptei is given expl lining all that is necessary for a 
deal undei'st'inding of Simple Gmphs In subsequent chaptei s 
giuphical methods are frequently used foi the purpose of illustra- 
tion — especially in connection with Propoition and Yaiiation 
“(\) The use of Four-Figure Logarithms is fully explained 
Tables of Logarithms and Antilogarithms aie supplied, together 
with a huge lariety of examples for practice in logarithmic 
work 

“(\i) We have gi\en no formal tieatment of Eecuiiing Decimals, 
or of Cube Poot Such cases of cube root as occui in the examples 
can be tieated by factors or by the use of logarithms 
“(xii) A shoit section on the propel ties of Continued Fractions 
has been given in Cliapter xx , in order to meet the reqiiiiements 
of some of the hai der Civil Service Examinations ” 
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PART 

CHAPTER I 

Itttroductory 


Revision of the Four Rules for Simple Quantities 

1 It IS assumed tbat pupils who use this book will have leaint 
the rules for Addition, Subtmction, Multiplication, and Division 
for both Simple and Compound Quantities Consequently no 
foimal explanation of these rules will be given This introductoiy 
cbaptei will be devoted to enforcing some points of method and 
arrangement in connection with f^stract numbers and simple 
quantities It will also be assumed that the pupil is acquainted 
with the meanings of the signs , x, — , the symbols =, , 

and the simplest use of brackets () 

It should be noticed that accoiding to tlie Indian method of 
numeration a hundred thousand is termed a lac, and ten-million is 
termed a crore, thus, 218120812 would be twenty-one cioios, 
eighty one lacs, twenty thousand, eight bundled and twelve, and 
would be marked off with commas as 21,81,20,812 


2 Addition The only way to secuie rapid work in addition 
IS to dispense with all that is not actually necessary in the mental 
calculation 


Suppose it IS required to add the senes of numbers in the margin 
It IS undesirable to say mentally 1 and 8 are 9 , 9 and 7 are 16 , 16 and 
7 are 23, and so on 


All that is really necessary is as follows 

cohmn 9, 16, 23, 28, 31 Set down 1 and carry the 
3 tens to the next column 

2nd column 12, 14, 20, 29, 34, 42 Set down 2 and 
carry 4 

3rd column 10, 18, 22, 29 


783 

65 

497 

867 

628 

91 

2921 


This process can be still further shortened when the eye is 
tiained to combine two oi moie numbers in a single step at any 
pai b of a column This is especially useful when a pair or more 
of such numbers combine to make up 10 
1 AB H S A 


6 
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For example, to add the numbers gi\ cn in the left hand margin. In 
the nght-hand margin the way m which the numbers are grouped 
together is shown by brackets. 

lilEKTAl^ WonK. 

let col 8, 18, 28, 33 Set do^'m 3 and 
carry 3 
10, 20, 28 
cany 2 

7 , 10 , 20 , 32 . 

and carry 3 
7, 16, 24, 29, 39, 48 

To check the accuracy of addition the columns should bo added from 
top to bottom os well as from bottom to top 


9365 

7906 

3124 

5412 

8538 

9365 

4573 

48283 


2nd col 
2rd col 
4ih cdl 


Sot down 8 and 


Set doAvn 2 


9 8 


5 

ri 9 

01 

6 

il 1 

2l 

4 

5 4 

r 

2 

8 5 

3 

8 

9 3 

6 

B 

4 5 

7 

1 

48 2 

8 

S 


3 It IS very useful to be able to add a senes of numbers 
horizontally from left to nght, or from right to left, without 
placing them m column The process is the same ns before, but 
it IS less easy to group two or more numbers together Beginners 
are recommended not to attempt such grouping, or to confine the 
grouping to pairs which make up 10 


Example Add together the following numhers 
3124, 6835, 4787, 9138 

Working from nght to left, the mental process is 

16, 20, 24, 5, 13, 16, 18, 2, 9, 17, 18, 10, 20, 23, 

and the answer is 23884, the flares in deeper t 3 ;^o being those w hioh 
are successively written doivm, beginning with that in the units' place 


4 Subtraction Suppose it is required to subtract 279 from 
761 Probably most beginners go through the following mental 
process 

751 

9 from 11, 2 , 8 from 16, 7 , 3 from 7, 4 ^ 

472 

But very few can give the reason for this process, or explain 
clearly why the 1 m tne first step is treated as 11, or the 7 in the 
second as 8 

The method depends upon the following principle 

The difference between any t\oo numbers is unaltered if eatih of them 
M increased by the same amount 

Henc^ when we find that 9 cannot be taken from 1, we increase 
the 1 by 10 units (making 11) At the same time we add a 
compensating tm to the lower number in the teni column (making 
the 7 tens into 8 tens) 
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AgAin, since 8 tent cannot be taken from 5 tens vre increase tbe 
6 lent b^ 10 /enjt (miking 15 tens) At tbe same time i\e add a 
compensating hundred to the loi\cr number in the hundreds column 
(making the 2 hundreds into 3 hundredt) 


6 Another method of subtraction known as ComplementaTy 
Addition lias great id\iintages and should bo acquired at the 
outlet In the foil going example i\o found the difference between 
751 and 270 Jsow this diflereiice ina\ be regareled ns the number 
■which must be added to 279 in order to male up 751 

ITeiico instead of sa\ing *0 from 11,’ we mentnih ask what must 
1)0 added to 9 to make 11 , then what must be added to 8 
(carrying 1) to make 15, and «o on 


Tlie mcntnl process w ill then bo 


472 


0 and 2, 11 , 8 and 7| 15 , 3 and 4, 7 , 


the digits in deeper t\pe being those which are siicccssnely 
written down in the result 

Tina method is sonictiraes rcferreil to as the AllS'tnan method, 
and in sonic subsequent niles is indispensable for rapid woik TiVo 
giie two more cxaniiiles to illustrate its use. 


Exasiple 1 Stiltract 5265 from G1S2. 



Mc'tal Work* 


and 7, 12. 

Set do\m 7, and cam^ 1 to tlic tens’ 


column of the lover numlxr 

6182 

7 and 8 

Sot down 1 , (nothing to carrj) 

3205 

2 and 9, 11 

Set down 9, and ciiTj 1 

2917 

4 and 2, 0 

Set down 2 



ExA'WPir 2 Subtract the turn of 23-16, 4053, 3245, and 1026 from 
13CS2 


Wntc down the last number and draw a lino under it, then place 
the other numbers under the line Then as in prci lous examples, wc 
Imvt 


13082 

II, 19, 25, and 7, 32 Set down 7 and carrj 3 2340 

5, 9, 14, 18, and 0, 18 Set dmvn 0 and carrj 1 4058 

3, 9, 12, and 4, 10 Set down t and carrj 1 3245 

2, 5, 9, 11, and 2, 13 Set down 2 ' 

2407 


To check the rc*mlt, no^v nrld the numbers in the fi\o lower rows and 
tho sum should be tho number jn tho top ^o^^ 
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6 The completnentary method is also useful m subtraction of 
money [See Chap IL, Art 23 ] It is, in fact, nothing moie than 
the usual ‘shop method' of giving change Suppose a pui chaser 
buys an article worth S^d and tenders a half-crown as payment 
The shopkeeper would probably give 

a halfpenny, a threepenny piece, a shilling, a sixpence, 

saying as he put down the several coins 

‘ 9 pence/ ‘ 1 shilling,' ‘ 2 shillings,’ ‘ half a crown ’ 

He thus males up to even money at each stage 

The following Examples will furnish practice in the Austnan 
method of subtiaction 


EXAMPLES I a 


1 Subtract (i) 3289 from 7291 , (u) 43702 from 90000 

2 The Bum of two numbers is 2735 and the less is 867 , what is the 
greater? 

3 From 529 take the sum of 27, 39, 47 

4, In a school of 250 boys, four Houses contain respectively 60, 46, 
42, 37 boys , how many day boys are there ? 

6 Subtract the sum of 2034, 4316, 3184 from 21361 

6 In a battle 10,000 men n ore engaged , of these 227 were killed, 
663 were u ounded, and 87 u ere taken prisoners How many returned 
to camp unwounded ’ 

7 Find the value of 76G83 - 2317 - 4184 - 1609 

8 Find the difference between 98469 and the sum of 12066, 235, 

4837, 62038 * 

9 ^ A country has an area of 32,300,000 acres , it consists of 
11,425,000 acres of arable land, 15,237,000 acres of meadow , 2,976,250 
acres of waste land, and the rest is water How many acres of water 
are there ’ 


Write down the number m the missing line in each of the followmc 
examples in addition ® 


10 2971 

4832 

60791 

*«#«« 


IL 46907 
38652 

70945 

«•••• 


12. 683 

31276 

8976 

«»«•» 


83050 


170000 


68732 
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7 Multiplication Suppose it is required to multiplj 3297 
by 629 This means that have to find the Aalue of 3297 taken 
629 times Now tlie multiplier 629=600+20+9, so that we have 
to take the multiplicand 600 times, 20 tunes, and 9 tunes, and then 
add the results In othei voids ve ha\e to multiply 3297 bj 
6 hundreds, 2 tens, 0 luuts, and then add the partial pioaucts 

In theory the oidei in vhich these separate multiplications is 
performed is uuraatenal, but tlieio aie great advantages in keejnng 
the order above indicated, that is, Ixqmnmg v:\th the figure of 
highest place-value m the multiplier , in the present case nundieds 
before tens, tens before units 


The work mil stand as follows 


Or more biiefly thus 


3297 

629 


3297 

629 


1978200=3297x600 
65940=3297 X 20 
29673=3297 X 9 


19782 

6594 

29673 


2073813 = 3297 x 629 


2073813 


Place the number® so that units, tens, hundreds of the multiplier 
are respectuelj undei units, tens, hundieds of the multiplicand 
The several partial products and then sum aie shevn m the work 
on the left-hand side 

The ciphers may be omitted as in the arrangement on the iight- 
liaiid side if it is remenibeied that in each line of icorl the Jirst 
Jigure is set down luimcdiatcly below the figuie of the multiplier which 
IS being used to obtain the partial product The other figuies then 
fall into their propei places natumll;> 


Note Though the order of the suoccssnc lines of vork may be 
varied mthout altering the final result, it should bo notioed that the 
order licro rcconimcndcd has the ad^anfago of giMiig the partial 
products tn the order of their importance Thus in the above example 
the first line gl^ cs a rough approximation to the result required , tlio 
first and second taken together gi\ o another approximation closer than 
the first , vhilo the first, second, and third combine to give the correct 
product In forming such approximations care must bo taken not to 
omit ciphers at the end 

12567 

Tlius a first approximation to the product of 12567 and 

4325 18 50268000 60268000 

3770100 


And a second approximation is 54038100 


54038100 
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8 Some special aitlflces for shortening work may here be 
noticed 

To multiply by 5 Since 10==5 x 2, the requued result will be 
obtained by multiplying by 10 and dividing the result by 2 That 
IS, we have only to place one cipher to the light of the multiplicand 
and divide by 2 The process is entirely mental 

To multiply by 26 Since 100=25x4, we have only to place 
tw ciphers to the right of the multiplicand and divide by 4 

To multiply by 125 Since 1000= 125 x 8, we have only to place 
three ciphers to the nght of the multiplicand and divide by 8 

Notp The converse processes for division by 6, 25, 125 may also 
be used, but when the myision is not cxaot, beginners ^vlll find the 
remamdors puzzlmg 

9 The product of three oi more numbers is called their 
Gontmued product , and each number is called a factor of the 
product factors may be taken in any order 

Evample Find the tahte of the following product 

(i) 125 x 650 x 8 x 2 (n) 4 x 2 x 76 x 60 x 25x15 

(i) By changing the order of the factors, 

the product=650 x 2 x 125 x 8 = 1300 x 1000= 1300000 

(u) The produot=:76 x 50 x 2 x 25 x 4xl5 

=76 X 100 X 100 X 15=760000 x 15 
= 11400000 

The last result may be obtained by halvmg the multipbcand and 
multiplymg by 30 

10 The following examples shew how the work of multiplica- 
tion may be abbre\ lated in special cases 

Example Mnllyifiy 7342 (i) hy 99 , (ii) hy 998 

(i) 734200 Here 99 = 100 - 1 Hence we have only to suhtraot 
7342 the multiplicand from the multiplicand x 100 

726858 

(n) 7342000 Since 998 =1000 - 2, we place thrte ciphers after the 

14684 multiplicand and subtract twice the multipbcand 
7327316 froni the number so obtained. 

A similar method may be used for multipliers such as 69, 78, 87, 
which differ very shghtly from eome mvltvfie of 10 
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11 It will sometimes he found that the digits of the multiplier 
suggest an order and arrangement which will shorten the woik 

Ex amtu! Midttjiiy 3297 hy 639 

Here 639= 9 + 630=9 + 9 x 70 Hence m this case 
it IS convenient to form the flist partial product by 
beginning with the unit figure 9 The next partim 
product is 70 times the first Tliat is, we liave only 
to multipty the first product hy 7 tens, and the first 
resulting figure ivill he set down m the tens’ place 

12 Verification The best way of testing the accuracy of a 
result in multiplication is the method known as “ casting out the 
nines ” We shall give an example of the use of this rule, defernng 
the explanation or the piinciple on which it depends to a later 
chapter 

To ‘cast out nines’ fiom a number such as 4^73568, we add up 
the digits dropping every 9, and the sum of tAvo oi more digite 
which make up 9 Also whenever the sum is more than 9, we 
subtract 9, andf go on with the remainder 

Thus first crossing out the two digits 9 m the number, we have 
counting from the right, 14 (subtract 9), 6, 8, 16 (subtract 9), 6, 
10 (subtract 9), and 1 is left 


3297 

639 

29673 

207711 

2106783 


Example Mvltiply 40397 hy 5684 and test the accuracy of the result 
hy casttnq out nines 


40397 

5684 


201985 

242382 

323176 

161588 


Cost out nines from multiphcand and multipher 


7, 10, 1, B\ 
12, 3, B) 


Multiply the two remainders and cast 


out nines 


25, 7 


Now cast out nines from the product 


229616548 


12, 3, 8, 14, 6, 6, 12, 3, 6, 7 


If the two remainders obtained by this process are different, the work 
IS certainly wrong , if they agree, the result is prohahlf/ correct , but 
the rule does not gi\e an absolute test of accuracy Eor example, an 
interchange of two or more digits in the complete product would vitiate 
the answer, without altering the remainder on costing out nines 


13 The following example illustrates a method of combininj 
multiplication and subtraction tn a single operation The methoi 
IS of great importance and will be frequently used 
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Example. Mtdtiply 48327 ly 3 and subtract the result from 162615 
The process is as follows 

3 sevens, 21, and 4, 23 Set down 4, and carry 2, 
3 twos, 6, 8, and 3, 11 Set down 3, and cany 1 , 
3 threes, 9, 10, and 6, 16 Set down 6, and carry 1 , 
3 eights, 24, 25, and 7, 32. SetdownT, andoarryS, 
3 fours, 12, 15, and 1, 16 Set down 1 

Addition may, of course, be combined with multiplication in the 
same way, but the combination is less useful than that lUustrated above. 


Wore m Fiui. 
483271162615 
144981 

17634 

ABBREviATim Wore 
483271162615 
17634 


EXAMPLES I b 


Find the lalue of the following products, m each case beginning with 
the left hand digit of the multiplier Test the results by casting out 


nines 

1 247x35 
4. 6234 x 836 
7 50327 x 7030 


2 1032x324 

6 91253x478 

8 43097 x 8203 


3 2083 x 619 

6 8132 x 2561 

9 79306 x 8009 


Write doum a first approximation to the following products. (See 
Art 7, Note. ) 

10 6345 x 74 11 2893 x 821 12 4385 x 6301 


Multiply, as shortly as you can, 

13 4275 by 5, 25, 125 14. 96084 by 5, 26, 125 

15 3652 by 98, 999 16 84703 by 99, 69, 798 

17 Shew that to multnily by 625 we may affix 4 ciphers to the 
multiplicand and then dinde the result by 16 


\In Examples 18-29 eacA is to be worled tn a single step ] 


18 Multiply 256 by 3, 

19 Multiply 478 by 6, 

20 Multiply 4036 by 4, 
2L Multiply 6871 by 6, 
22. Multiply 9386 by 8, 
23 Multiply 5376 by 9, 


subtract the result from 


19 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

add the result 

to 357 


980 

2583 

20000 

43127 

102364. 
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1 3 


WnU doicn, by the method of Art. 13, the result of 
24 5S3o6-(0’240x(>) 25 8G40S3- (107920 x 8) 

26 97S32- {13933x7} 27 100000 - (148.32 x 6) 

28 (4832 x 8) + 1236 29 (57345 x C) +24302 

30. ^^nUlply (using onlj two XKirtml products) 

(i) 69432 hv 567 , (ii) SOSaTO bj 9036 


14 Division. In shoit dnision beginners do not usually find 
much diiliculty except with i-egaid to remainders when the dnisor 
IS the product of two or more factors The examples which follow 
are given in order to cxjilain how the leniamdcrs arc dealt with, 
and to give the pupil models for reference 

Examilf 1 Divide 074 11 by 66, or 7 x 8 


0» 

i 

67441 

7 

67441 

8 

9G^ groups of 7, 'ind 3 o\ cr 

8 

96^ 


120i groups of oC, ind 2 eci ais o^c^ 


1204' 


Complete rcmaindi-r=s2 sc\cns + 3 umts=7 x 2+3=17 
In practice the onlj work ncecssarj is that slicwn on the right 


Exampix 2. Divide 92407 by 168, or 4 x C x 7 


92467 

23116 groups of 4 and 3 watts o\er 


3872 groups of 24, and 4/oKrs o%er 


92467 


23116 


550 groups of ICS, and 2 firenty fours m cr 
Complete rcm'iindcr=2 twtnts fours +4 fours +3 iimts 
=24 x2+4x4+3 
=67 


31 

4 

650 2 


3872 


67 


It will be scon that the following nik is applicable in each case 

Mxdftply each ‘partial remainder by all the ditisors preceding its own, 
and add the residli 


15 In Long Dinsion the pupil is recommended to learn and 
practice the Italian Method, m w Inch at each stage of the work 
corresponding to a digit in tho quotient, the multiplication and 
subtraction are combined in a single process ns explained in Art 13 
Tho folloTving example exhibits the work thus abbrexuated side by 
side with the ordinary full working 
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Example* Divide 784946 hi/ 358 

WOPK IS FoiiU 

2192 
358 ) 784940 
TIG 

CSO 

353 

3314 

3222 

^6 

210 


Xtauav Method 
9109 

358)784946 

689 

3314 

m 

210 remainder 

Qaotiont=:2192| 

remauider=210 


To perform the 1st stage of division wo shall re<j[uiro 3 digits of the 
dn idtnd thus the Orst digit of tlie quotient >vill represent thousandsi 
and it is comenient to place xt in the place of thousands, tliat is over 
the laH digit of the dividend xvsed tn the let stage The other digits of 
the quotient uiH then follow in their proper places The mental work 
18 as follow s 

2 eights, 16, and 8, 24 , carrj 2 2 fives, 10, 12, and 6, 18, cany 1 

2 threes, 6, 7 Bnng dow n 9 from the di^vadend 
1 ciglit, 8, and 1,9, carry 0 1 five, 5, and 3, 8 , cany 0 

1 three, 3, and 3, 6 Bnng down 4 from the dividend, and continue 
the process 


1 6 “WTicn Division is eracf, the Dividend, Divisor, and Quotient 
are connected by the relation 

Divide7id^ Divisor^ Quotienty 

ot Dividend = Divisor x Quotient 

When Division is not exacts the relation is 

Dividtnd^fDivisor x Quottent)^ Remainder 

Or using svniliols, if a number N is divided by a divisor D, with 
quotient Q, and icmainder R 

N=DxQ+R 

from which result any one of the four quantities can be deteimined 
when the numerical inlues of the other thiee are known Such a 
gcnenl relation is called a formula 


Example The 217 when divided hy a certain number has a 

qmtwU 1C and rtmavidcr 9 , what is the dmsoi ? 

1 ^ remainder 9 on division, it follows that 217 is greater 

b\ 9 than 16 times the dinsor Hiat is, 208 is 16 times the ^visor . 
iicnco tLo dmsor is 13 
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17 Two distinct questions are answered by division of one 
number by another Foi instance 

(i) If £493 xa divided into 29 eqiwl parts xohat ta the value of 
each part? 

Here £493-29=£l7 

The divisor is abstract, and the quotient concrete (being of the 
same denomination os the dividend) This is called partition. 

(ii) If £493 IS divided into shares of £29 each, how many such 
shares arc there ? 

Here £493- £29 =17 

Tlio dinsor is concrete and the quotient ahsUact This is called 
quotition 

In brief, partition answers the question “ What is the value of 
each^rt?” 

Quotition answers the question “Bow many times p” 


EXAMPLES I. c. 


In Examples 1-12 find the quotient and remainder, usmg short 
division 


1 3267 - 42 

4. 8030- 63 
7 4785 -lOS 
10 16831-154 


2 4248 - 50 3 1373 - 72 

6 7356- 49 6. 66703 - 64 

8 8412-144 9 3207-128 

11. 6320- (7 x 8x11) 12 9S73-(6x9xll) 


Perform the following divisions by the Italian method 


13. 0099-19 
16 86703 - 37 
19 103072-119 

22 136160 -471 


14. 2495-23 
17 22919 -63 

20 141431-233 

23. 710580 - 593 


16. 8693 - 41 
18 93802- 91 

21 177309 - 207 

24. 876543-123 


18 In the foregoing pages the following fundamental principles 
of Arithmetic have been assumed without formal proof or illus- 
tration 

(i) Additions and Subtractions may be made in any order, so long 
as t/ie subtractions are possible 
Thus 15-f8-6=8-H5-6=16-6-l-8=8-6-bl6 
Or, more generally, if we use letters to denote numbers, 
a+b-c—b+a-c—a-c+b—b-c+a 
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(ii) The factors of a product may he talen xn any order 
Thus 5x7=7x6, 8x9=9x8 

Similarly 6x7x3=7x6x3=7x3xfe 

(ill) Vfhm a number eoxisaUng of several parts ts to ^ muliiplted 
by another number, the xesult may be obtained by multiplying each of 
the parts of the midtiplicand separately, and then taking the sum of 
the partiai products 

Thus (4+3) x5=4x 6+3x5 

Similarly (4+3+7) x 6=4 x 6+3 x5 + 7x6 , 

(4*— 3 + 7)x6=4x6-“3x6+7 x5 
Of these (i) may he accepted without pi oof 
The reason for (u) and (ui) may be thus explained* 


(n) To proie that 5 x 7=7 x 5 

In the adjoining diagram let each square 
repiesent a unit. Then the lectangle ABCD 
contains 35 units 

Theie are 7 columns each containing 6 
squares, and 5 rows each containing 7 squares 
If we add up by columns the number of 
squares in ABCD is 5 multiplied by 7 
If we add up by rows the number of squares in ABCD is 
7 multiplied by 5 

Thus 6 X 7=7x6 

And since the reasoning is quite general, we may say 
ax6=6xa, 

where a and h denote any two numbers 



(ill) To prove that (4+3) x 6 =4x6 +3x6 

In the adjoimng diagram the lectangle ABCD 
has 4+3 squares in each row, and there are 

5 ro\\s, 

the total number of squares =(4+3) x 5 
Again the dotted line divides the rectangle ^ C 

into two smaller ones containing 4 squares and 
3 squares in a row respectively , and in each rectangle there are 

6 rows. 

the total number of squares=4x 5+3x6 
Thus (4+3) x6=4x 6+3x5 

Or, generally, («+6)xc=axc+6xc 
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MISCELLANEOUS EXAMPLES I 

SraiTM Quamities 

1 Add together nmetv-ninc milhons , nine thousand and ten , 
seventy thousand and eighth , eight hundred thousand and nine , six 
hundred and eighty thousand and twenty one State m woixls by how 
much the sum falls short of two liundred millions 

2 Wliat numl)er taken from seventj*' t^^ o lacs, six hundred and 
seventeen will lca\e fort} lacs, si\ bundled and three’ 

3 The populations of the different panshes and districts of a large 
to^\n are 10640, 321, 3750, 3906, 5144, 2684, 13360, 391, and 5797 
rcspcctnely by how inan\ does the whole town^s population fall shoit 
of a million’ 

4. A man leaves £17875 amongst his si\ sons If each of the five 
younger sons receives £2500, what is the portion of the eldest’ 

5 A man leaves Rs 30,000, to his wife ho gives Rs 10,500, to his 
eldest son Rs 4000, and to Ins other sons ana daughters Rs 8750 
There are also tv\ o debts of Rs 3036 and Rs 287 to bo paid If the rest 
of Ins propert}^ is left to charitable objects, find the amount so left 

6 Find the sum, difTorence, product, and quotient of two dozen 
dozen and half a dozen dozen 

7 How man> times must 257 be added to 3785 so that the sum 
ma^ be 7120’ 

8 How many times must 332 bo subtracted from 18944 so that the 
difference mav bo 5000 ’ 

9 One number is greater than another b\' 155, and their sum is 
547 find them 

10 Divide 500 into two parts whose difference shall he 26 

11 A firm of three partners cams Rs 45000 a year, and their 
expenses amount to Rs 20040 If the profits are equally dmded, wliat 
28 the share of caoli ’ 

12 A greengwor has 600 oranges Ho has orders for 200, 175, 90, 
and 5 dozen How nianj*’ more must he buj to complete his ordeis ’ 

13 In a page of a newspaper there are 7 columns, and in each 
column 172 lines, and in each line an average of 50 letters. How many 
letters go to a page ’ 

14. Find the sum of 7 conseoutiv e odd numbers of which 27 is the 
fourth 

15 Write down 12 consecutive numbers beginning wuth 35, and 
find the sum of the eien numbers in the senes 

16 Two horses and a cart cost £52, and each of the horses cost 
6 times as much as the cart , what did each liorse cost ’ 
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17 Three hats and two caps cost Rs 22, and each hat cost 3 times as 
much as a cap , find the price of a hat and cap respeotnol^' 

18 A father and sou togothei cam 36 rupees a month Ji the 
father earns 14 rupees more than the son, find the w ages of each 

19 Multiply 203547 hy 5C7 m two lines [See Art 11 ] 

20 Multiplj 357895 hy 9998 ns shortly as possible 

*'21 Divide 643281 b} 512 and gi\o the leinainder, using factors and 
short division 

22. Find the number ne\t abo^ e 987654321 w Inch is exactly dnisible 
by 164609 

23 What IB the nearest whole number to one orore w Inch is exactly 
di\nsible by 2^ ’ 

24 How much must be added to fi\o hundred thousand in order 
that the sum may bo divisible by 117^ 

25 In a division sum the (quotient is 420, the dmsor is 7564, and 
tlie remainder 5199 , find the dividend [See Art 16 ] 

26 Find the quotient when the dividend is 1021357) the divisor 
2035, and the remainder 1822 

27 Wliat number is the same multiple of 7 that 41120 is of 55 ’ 

28 Multiply 31729 (i) by 41696 , (a) by 52575, each in tlirce lines 

29 After filling 71 casks fiom a tank, 15 maunds remained , if each 
cask contained 18 maunds, what did the tank hold at first ^ 

30 Write dotan the \alno of (i) 4 x 737 x 25 , 

(ii) 8 X 625 X 50 

31 Write doton the nuotient and remainder when 3785036 is divided 
by the product of 25 ana 40 

32 Wliat 18 the least number w Inch must bo added to 2486132 in 
order that the sum may be exactly dmsiblo b^ 4125 ’ 

33 What IB the least number which must bo Bubtraoted from 2S241 
in order that the remainder ma} bo oxactl} dn i si bio by 3472 ’ 

34. Write doion the product of 555666778 and 099 

35 Write down a number such that if multiplied by 65 and then 

divided by 13 the result is 4832160 ^ 

36 How old 18 a man v\ ho 7 years ago was twice os old as his sister 
now aged 15 ’ 

37 Five years hence a man will be fiv e times as old as his son now 
4 3 ^ears old How old was the father when the son was born ? 

38 The sum of the ages of a father and son is 50 years Five years 

ago the father’s age was three times the son’s What are tbcir present 
ages^ ^ 
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39 Along a hedge, 220 jaixis m length, 23 trees are planted at 
equal distances, the fii*st tree being at tlio beginning of tlio hedge 
What IS the distance bcU^cen tlie trees in ^nrds ? 

40 Find, os shortlj as possible, tlic continued product of 16, 64, 
12»5, and 035 

41 If 109 18 multiplied bj a certain number it is incieascd by 2071 
Find the multiplier 

42 A lK)^ Imd to dmdo 76428 by 123 He copied a figure \n‘ong 
in the dnisor, ami obtained ns his qiioticnt 611 uith remainder 53 
What mistake did ho make’ 


43 Complete the dn i«!ion below b^ writing m the missing numbers 
in the first and second lines 


remainder 4 

1718 rennindcr 2 


^44, A certain number 1 *^ dnidcd bj 165 short dmsion The 
quotient IS 262, the first remainder is 2," the second is 4, and the third 
IS 8 Find the number 

45 -1 has £S5 and B ha** £39 , how mnn^ pounds must A gl^c to i? 
in order that thc\ nm\ each ha\c the same sum of monej ’ 

46 A man liouglit 270 mangoes at tlie rate of 15 for a rupee and the 
same number at JS for a nipce Ho found that 81 wcic damaged 
and he sold the rest at the rate of 27 for 2 rupees , liovr much did 
he gam ’ 

47 In the number 2345078 inpert a cipher, somewhere lietwctn the 
2 and the 8 , first, so as to make the greatest possible difiorcnce in the 
number, ne^t, so as to make tlie snnllo**! po^-silde dificrcncc Gi\c 
tlie answers according to the Indian method of inimcration 

48 The aggregate score or three cricketers Ay B^ and C was 149 
If B and C togctiier moke 76 runs, and A and C make 103, wliat was 
the scoi*e of each ’ 

49 B, and O together made I6S runs in a cricket match Cmado 
twice as man} runs as Ay and Bb score was half of what was 

’'the score of each ^ If m the same match there were 15 “extras,” and 
tho total score was 255, what was the a%cragc score of the lomnining 
batsmen ’ 

60 With 4 wickets to fall, an innings is “declared” for a total of 
If there were 12 extras and tlie notout batsmen had made 66 
and 45 rcspcctncl}, find tho a\cragc score made b} the other batsmen 

61. A certain numlicr when dnulcd 8 has a remainder 5, and tho 
quotient dmdc*d b} 9 lias a remainder 7 , what will bo the respeotivo 
remainders when tlie order of dn ision is roNcrsod ’ 

52 In a long dmsion sum tlie dividend is 529565, and the sncccssne 
remainders from first to last are 240, 222, 642 Find tho divisor and 
quotient 
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19 The pupil is supposed to be nli’eadj acquainted with the 
general piinciples of Reduction and of the four Fundamental Rules 
as applied to Compound Quantities The object of this chaptei is 
to piovide examples foi levision, and m particular to illustrate 
the advantages of Decimal Tables (that is to say, Tables based 
upon the number 10) over the oldei Biitish and Indian Standards 

A quantity expressed in a single denomination is said to be 

simple 

For iDstanoe, £7, 11 feet, 20 acres are simple quantities. 

A quantity expressed m two or moie denominations is said to 
be compound* 

For instance, £7 5s , 2 yds 1 ft 3 in are compound quantities 

To measure an> kind of quantity it is necessary to fix upon some 
standard unit m terms of uhich othei quantities of the same 
kind may be measured Thus, m regaid to money, the Biitish 
unit IS the sovereign, £1 , the Indian and Ceylon unit is the 
lupee, Re 1 

All quantities of the same kind are not conveniently expressed in 
terms of the same unit. A huge unit is coinenient for mensunng 
large quantities , smaller quantities are more suitably measured in 
smaller units 


Thus the price of a horse is usnaUy giien in poMnde, the price of a 
on^ the pnce of a pamphlet or magazine m ptnce,^ 


Hence froin the standard unit we form other subsidiary units* 
either by subdivision of the standard into ceiiain smaller parts, or 
by taking a nevi unit which contains the standard a fixed number 
or times 

Lists, or Tables, giving the relations of these units for Enelish 
and Inian measures, as well as those of the Metric Systeni%re 
here collected together for reference oy ok«ui, 
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I Tables of Money 

(i) British 


4 farthings =1 penny (d) 

12 pence =1 shilling (« ) 

20 shillings =1 pound (£) 

or so\ ereign 

A guinea =21 shillings 
A croiiTi = 5 shillings 
A fionn = 2 shilhngs 


(ll) I^DIAK 

3 pies = 1 pice (3 jo ) 

4 pice (or 12 pies) =1 anna (a ) 

16 annas = 1 1 upee(/fe ) 

The so\ ereign is noR a legal 
tender for 15 rupees in India^ hut 
the exchange ^alue of 15 rupees 
IS not alua^s £1 

1 anna maj be regarded as=ld 


'•(m) Cetlok 
100 cents = 1 rupee 

Besides the rupee the 50 cent piece, the 25 cent piece, and the 
10 cent piece are current in Ceylon 

In the above Tables of Mone 3 only the Ceylon table, it Mill be 
noticed^Ts on a decimal basis 


IL Tables of Length 


(i) British 


12 inches (in )=1 foot (ft ) 

3 feet =1 yaid (yd ) 
1760 raids =1 mile (lui ) 


The follomng are also used 


5^ yards 

220 ^ards 
^ 8 furlongs 
i 22 \ard8 (100 linksl 


-^iJ2Qle.(P ) 


= 1 furlong {fur ) 
= 1 mile 
= 1 chain (ch 


"i 18 inches = 1 cubit ^ 

feoSQ feet (approximately) = 1 nautical mile^* 




-/n) 


IwtAS \Jiengal ) 


A bnfhn (nTW » whtfff)=.T (cot) 

^gOjinttahs bigha. (big ) 

Thus a bigha=80 cubits=120 feet 
I AR. H s B 


Short lengths m ill 
be usually expressed 
in feel and viches as 
7 ft 2 in (or, less 
commonh, in garde, 
feet, and tnehte, as 
2 3 ds 1 ft 2 in ) 

Long dt^ances Mill 
be generally expressed 
in mdee and yards, as 
7 mi 480 \ds 


The British units 
of length are alrcadj 
largeh used through 
out India 
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(in) Metric 

10 r?iiKi-metrea (mm )=:1 cenii-metre (cm ) 

10 centimetres = 1 deci metie (dm ) 

10 decimetres = 1 metre (m ) 

10 raeties =1 rfeca-metre (Dm ) 

10 decametres = I A^cTo-metre (Hm ) 

10 hectometres = 1 kilo-rtie.tvB (Km ) 

Short lengths will be expressed m mslres^ decvmei^ es, and centvnetrea , 
as 5 m 3 dm 7 cm shorter lengths in centimetres and millimetres , as 

8 cm 4 inm , 

^ng distances will usually bo expressed mJkilomHres and meti cs , as 

9 Km 356 m (decametres and hcotoniotieslming little used) 

1 nietro^39| inch^^^^ily) , 

so that the metric unit of length is ^ufdriy 3J inches longer than the 
yard 

A scale comparing inches and centiineties is gnen below 
Oentimetres 



In this scale the fii*st inch is subdivided into 10 equal paits 

The first centimetre is also subdivided into tonths, that is to say- 
into millimeties 

The diagram sheus that 1 centimetre is slightK less than four 
tenths of an inch 


Hero tlio metre 
IS considered as 
the Standard unit 
of length, and ao 
cordinglygii os its 
name to the 'W hole 
83 stem. 


The Metric Table may be ai ranged thus 


1 decameti’e = 10 metres 
i hectometre= 100 meties 
1 kilometre =1000 metres. 


1 decimetie = metre 

1 centimetre* iiietie 

1 millimetre metre 


I — 

Heie, tbe metre ^ing taken as the unit, the highei denominations 
are shewn by Greek piefixes J2eea- (10), ,^^2, (100), .^^(1000), 

while the coiTeapon^g subdivisions ai e Bhex^ n by Latin prefi^e8 , 

(i^). mtili- 

of gi eater clearness it is usual to write tbe prefixes 
101 the higher denominations with a capital letter ^ 
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IIL Tables of Weight 

(i) British (Atoudupois) The following 

/V , j /n \ w eights are Bome- 

16 ounces (oz ) =1 pound (lb ) times used 

28 pounds = 1 quarter (qr ) 1 oz. = 16 drams (dr ) 

4 quarters =1 hundredweight (cwt) i ib =7000grains(gi ) 
20 hundi ed w eight = 1 ton 1 stone = 14 lbs. 


20 liundiedvs eight =1 ton 


For the precious metals a special ounce, called the ounce Ti oy^ is at 
present used , Trov=480 nMins. 


With the exception of the precious metals and precious stones all 
goods arc bought and sold AvoirdnpotB eight , but %n the dispensing 
of drugs apothecaries use th'^oUowng 

' 20 frrnina f»rrs.l = 1 seninlc BiH , Though, as wnll he seen, 

0 —1 n I tJxo. ounces^ in the difierent 

3 soru 2 lcs =l _ c lra ch ja (1 dr or oO i tables ^ avy~{he~gram is (he 

^ 8 jrachms _ =1 ounce (1 oz or 51 ). J rnneihoughoxit 


(u) Indfax Ijiperial {Bengal Bazar) 


4 sikis ==1 tola 

5 sikis == 1 kancha 

4 kanchas (5 tolas) =1 chatak (chk ) 

4 chcitaks =1 powa (po\\ ) 

4 powas = 1 seer (si ) 

5 seer's =1 pansaii 

40 seer's =1 tnaund (md ) 


The Imperial scer and 
maund arc used on all the 
Indian railu ays 

A maund =82^ lbs 
3o seers =72 lbs 
A tola is the weight of a 
rupee and =180 grains 


(ill) Bomrat I (iv) Madras 


4 dhans 

= 1 rati 

3 tolas 

= 1 pnlam 

8 ratis 

= 1 mosha 

8 palams 

= 1 seer 

4 moshas 

= 1 tank 

5 seers 

= 1 MS 

72 tanks 

= 1 seer 

8 MS 

= 1 maund 

40 seers 

= 1 maund 

20 maunds 

= 1 cand^ 

20 maunds 

= 1 cand^ 

A Madias maund 

=25 lbs (nearly) 

A Bombay*' inaund=28 lbs | 

A cand 3 ^ 

=4931^ lbs 

There is an 

Indian Jewellers^ Table of Weight as ^ollo^^s 

4 dhans = 1 rati 

6 ratis = 1 anna 

8 rails =1 masha 


16 annas (12 ma 8 has)=l tola 

\ 

\ 
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(v) Metric 

10 mdb-gra,ma (mg )=1 centi~gmm (eg ) 
10 centigrams =1 rfcci-gram (dg ) 


10 decigianjs 
10 grams 
10 decagi-ams 
10 hectograms 


=1 gram(g) 

=1 deca gi“.im (Dg ) 
=1 /tecio-gram (Hg) 
= 1 lilo-grsm (Kg ) 


Tlie folloA\ mg 
w eights arc some 
times used 

100 Kif =rl giunt ol 
jfflX) Kg =I tonne 


JUhe gram is pie Motno unit of^MOicht, and the prefixes Deca ^ 
/iS/b , d^% , ctniiT^mvdh , are used luth t}io same meaning ns in 
tlio Motno TaWe of Lengtli 

JLcpam ^ ) 

1 3dlogram==g3; pptmdB (neail 3 ^) 

Hence the British ton and the Metric fenne are nearly equal, for 


1 ton ^Bntish) =2240 Ihg 

1 tonne jMctncls-S^pOrlhjj L (nearly) 

Further information as to the connection betnecn the Metno and 
the old Britisli systems inll bo found in Qiaptor riii 


IV Tables of Capacity 


(i) British 


2 pints (ptfl )= 1 quirt (qt ) 

4 qimits = 1 gallon (gal ) 


Tliesc measures are used Iwth 
for liquid and dry goods The 
following are used for drj goods 
only 

1 peck =2 gallons 
I bushel =8 gallons 


A gallon IS capable of containing 10 lbs weight of purt Tiatcr 

An ordinary tumbler contains about half a pint, so that 1 gallon of 
■water fills about 16 tumbloz:s 


In making up prescriptions chemists use the follow ing 
\ 60 minims = 1 fluid drachm 

8 drachmssrl fluid ounce 

(ii) Indiak (Fluids) 

4 cliataks s= 1 pow a 
4powa8 s=l seer 
40 seere rsl mawnd 
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(m) ]SIetric 

10 (cl )=1 deciAiti^ (dl ) 

10 decilitres =1 litre (I) These me asures aie used 

10 litres =1 dcca-htiQ (Dl ) Jforjhqiud ancT diyZggods 

10 decalitres =1 /^er^o-litie (HI ) alite* 

10 hectolitres =1 Zj^o-htie (K1 ) 


ig^the metno iinij jgJLfflaj^oifo 

1 litre=ia pints (neaih 


V Tables of Square Measure 

(i) British 

144 square inches (sq in ) =1 square foot (sq ft ) 

9 squaie feet =1 squaie yaid (sq yd ) 

40 square poles (so p ) =1 lood (i ) 


9 squaie feet 
40 square poles (si 
4 roods 

4840 square yaids 
10, so uarfLchiuns_( 


640 .acres 


I 


= 1 acte (aa) 

Is =1 acie 

nsjs2__ch)^l^aci^ 

= 1 squaie mile (sq mi ) 


^^,^^■^*^11) BE^GAL 

) souare cubits'! , 

(or g^dag cha j^v , 

J6 squaie chatah3=l snuaie cottiih 


So squaie cottahs =1 square bigha 


(ill) BoMnAY 

391 square cubits katln (ka ) 
20 kathis =1 pand (pa ) 

20 pands =1 bigha 

A Bombay bigha =3025 sq yds 


A Jengal bigha =1600 sq yd^ 

I "tIius^W a6ics= 121 bigha s ' I ' 
\ A square cottah = 80 so ^ ds f 
l A cottah square =4 sq yds }j 


The Bomha]/ Goy cnnueii^ has 
adopted the following Table 
16 annas = 1 guntha (gu ) 

40 giuithRa=l a^ o 


(iv) Punjab (\) The NWP ^ 

0 sarsai (or karam) = 1 mat la 20 kanchwansi = 1 bisu ansi 

20 marlas =1 kanal (kan ) 20 biswansi =1 bisua 

4 knnals =1 bigha 20 biswas =1 bigha 

2 biglias = 1 ghuma (glim ) A N W^P bigha =3025 sq yds 

A Punjab bigha =1620 sq 3^83 * 
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(vi) Madras. 

2400 square fcet=il ground (or manai) 
2^ grounds = 1 cawn> (ca^ ) 


(^^l) Mktric 


100 square millimetres (sq mm 

100 square centimetres 

100 square decimetres 

100 square metres 

100 square decametres 

100 square liectonieties 


)c=l square centimetre (sq cm ) 
squni’e decimetre (sq dm ) 
=1 square metre (sq ni ) 

=1 square decametie (sq Dm ). 
= 1 squaie liectometie(sq Hm) 
=1 square kilometre (sq Km ) 


Itt*^eaaijr}iig^and^he imit of area is tlie AXO] u liicli equals _one 
sauaio di^ametre ^ 

/ lOOcentiares =:lAm (A ) ' 

A lf)ft Ares »44*cctaro (Ha ) 

I 1 squaie mefcre=lfi5Q inftlic&^wcailv^ 

y j hectare^ (P.oarly) 


YI Tables of Oubic Measure 

(i) British 

1728 cubic inches (cn irL)=l cubic foot (cu ft ) 

27 cubic feet ^ =1 cubic yaid (cu yd ) 

The follou-iDg equivalents connecting cuUic measures with measures 
of capacity and toeight should be noted 

(i) 1 oubio SnCh of distilled water (under average conditions of 
temperature and pressure) weighs about 262|- grains 

Now 1 gallon contains lo lbs of pure water hence it may bo sbcMn 
that 

(ii) 1 gallon IS nearly equivalent to 277^ cubic inebes 
(m) 1 cubio foot of water weighs SSeJ- ounces, n^arlv, 

(or 1000 ounces, roughly] 

(n) Ikdian {Bengal ) 

8 cubic hatbs (cubits) =1 cubic yard. 

8 cubic yai'ds =1 chouka 
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(ui) ISIetric 

1000 cubic millunotres (cu nitn )=1 cubic centinietie (cu cm ) 
1000 cubic centimetres =-l cubic deciraeti'c (cu dm ) 

1000 cubic decinieties =1 cubic mctie (cu m.) 

Someti mes the cu^c metre is called n stere 

1 cubic metre (or stcrc)=:35 317 cubic feet (ncaily) 

The following cquiialcnts connect cubic measure wntli measures of 
capacity and -weight 

(i) \ ci^iG y^n^imetre Jif water weighs 1 gram 
in) 1 litre is onunaicnt to 1 cubic decimetre, or 1000 cubic ccnti 
JUJjCCR- ' 

(in) 1 litre of water wci^rbs 1 hHognum ‘ 

VII Measure of Number 

12 units =1 dozen (doz.) 

12 dozen =:1 gro^s 

20 units =1 score 

24 sliccts of paper=l quire 

20 quiies =1 ream 


VIII Bntasli Measure of Time 


CO seconds (siCc )=1 minute (min ) 


GO minutes 
24 lioui s 
7 dajs 
303 days 
360 da} s 
100 ^eais 


= 1 bom (hr ) 
d.i\ (d} ) 

= 1 week (wk ) 
= 1 veai 0i ) 
= 1 leap-yeai 
= 1 centuiv 


The twehc months into \ihich the ^ear is unequalh dmded aio 
called Calends months 

A month of four weeks is called a Lunar month 
“nurl} da} s lia^ e September, 

April, June and No\ ember, 

All the rest ha\c tlnrt}-onc ” 

February alone lias 28 da}s, except m Leap "vear, when it has 29 

A Leap }ear occurs A^hen the number of the } car is exact!} diMbiblc 
b} 4 Thus 18S8, 1802, 1800 were leap } ears 

But Centur}^ jears arc not Le'\p}cars, unless the v^iniha of the 
century IB divisible b} 4 Thus, 1800, 1900 were vot leap v cars, the 
3 ear 2000 wall lie 
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Money 

{For Tables of Money see Tables I ) 

20 Reduction 

I JRediictiOH of a compotaid sum to its lowest denomination 

E\aih»le, Reduce (z) £45 13s 7J(Z tofartbirigs 
(ii) Rs 217 11a 9p topies 
(ill) IDSBs 25 cents cellos 


British (7oi>agb. 
(1) £45 7io? 

013 sbi}hng5. 
U 

10063 pence 
4 

43854 fartliings 


lM)rA\ CJOINAOE 

( 11 ) Rs 217 11a 9 p 
16 

3483 annas 
^2 

41805 pies 


Cetlo:^ Coinage. 

(in) 198 Rs 25 cents 
100 

10825 cents 


Obseive carefully that ^vhile m 0)and (ii) the piocess requires 
the imnieucal uoik of multiplication and addition, in (in) the 
rci^utred residt by the Decimal system may be at once icnttm doxm 
without any numerical xcorL whatever 


II Reduction of a simple sum to a compound sigh m hqker 
denominations 

E\ \MpLE Reduce (i) 27306 fnrthmgs io£ s d 
(n) 4738 pics to Rs a p 
(ill) 18310 cents to i i^eee and cents 


British Coinage 


(i) 


4 

221 

20 


27308 Eartliiuga. 
6826 pence -f Jd 


5C8 shillings + lOd 
28 pounds +8s 


Indian Coinace. 


(uj 12 

16 


4758 pics 
7396 annaa + Cp 
^ rupees + 12 a 


4758 pies= Rs 24 12a 6p 


27306 urth)ngs:=£2SS2lOJd 

Ceyix>k Coinage 
(ni) 100 1 183,10 cents 

1^83 Rs 10 cents 

i-equued result may be at once 

muten down, by merely marliing off two figures from the right 
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EXAMPLES n a 

{Examples 1-15 should he taXen orally ) 

I Ho\r many slnlhnga are there in £5 , £9 17« , 15 guineas^ 

2, How many^eHce are tlieie m Is Id , 9*? 7cZ , £10, 11 58 ’ 

3 Ho\v many cents are there in 7 Rs, 70 cents , 70 Rs 7 cents ’ 

4 How many annas aie there m Rs G , Rs IG 9a , Rs 15 15a ’ 

5 How many are there m Re l,10a6p, 12 a 3p’ 

6 How man}' pies are there in Re 1,6a 8p, 15 a 4p’ 

7 Reduce to pounds and shillings 140 shillings , 5518 , 6378 

8 Reduce to shillings and pence 00 pence , 74d , 151c? , 219c? 

9 Reduce to rupees and cents 946 cents , 4080 cents , 4008 cents 
10 Reduce to ainios and jDies 16p , 26p , 79p , lOOp , 186p 

II Reduce to nepeea and anna8 40a , 75a , 100a , 256 a , 180a 
12. Hon many 81 i^8wcc8 are there in ll8 6d , £5, £4 98 6d ’ 

13 How many (hieepences are there m Is , £1 108 , one guinea? 
14. How man}' fionns are theie in 188 , 348 , £3 148 , £4 128 ’ 

15 How man} heJf a owns are there in 12^^ 6d , 25‘» , £2 28 6c? ’ 

Reduce to pence 

16 £73 26 Ik? 17 12 half crowns 18 29 guineas 

Reduce to half-pence 

19 £13 78 lie? 20 £8 28 l\d 2L £19 48 SJe? 

Reduce to farthings 

22 £6 138 115c? 23 £4 ll8 3Jc? 24. £9 28 7ic? 

Express as £ 8 <? 

25 2190 pence 26 4577 half pence 27 21027 farthings 

Reduce to annas 

28 Rs 50 29 Rs 29 10 a 30 Rs 347 13 a 

Reduce to pies 

31 Rs 15 4a 32 Rs 87 8a lip 33 Rs 135 6a 8p 

Express as R a p 

34. 1000 pice 35 A lac of pies 


36 35 lues of pice 
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rmd tho number of sixpences in 

37 n? (irf 38 f87 Os 6d 39 £91 12« 

Find the uumbor of Imlf croT\Tis in 

40 £723 10s 41 £501 12s 6d 42 £1920 17« 6<f 

Rcflucc to £ d 

43 297 sixpences 44 801 thi-ceponccs 46 1^9 flonns 

46 Hom man} guineas are worth £399’ 

47 How man^ jKnindb are equivalent to 740 guineas ’ 

48 Hom man} half crowns are cqunalent to 3470 florins ’ 

49 How man} rupees are there in a crore of annas ’ 

50 Reckoning 15 rupees as eqiinalcnt to £1, how many mpecs 
and cents (Co} Ion coinage) should I got for £37 10s ’ 

21 The Four Oomponnd Buies In applying the rules of 
Addition, Subtmction, Multiplication, and Division to compound 
quantities, the adiantoge of Decimal Tables lies in the fact that 
all processes of reduction required m carrying the woik from one 
denomination to the next aie performed automatically 


22 Addition 

E\ampi r Compare the foUoroinff addttione tn the British and Indian 
and tn the Decimal Tables 


British 


1 Indiax 


Ceylon 

{Decimal ) 

£ 

s 

d 

Rs 

a 

p 


Rs 

cents 

(i) 43 

9 


(n) 100 

2 

7 

(mi) 

87 

60 

7 

17 

84 

14 

5 

407 

15 

103 

14 

3 

94 

11 

3 


8 

30 

19 

S 

m 

7 

0 

11 


129 

85 

281 


2" 

824 

15 

6 


14 

75 

456 

3 

5^ 

1027 

12 

8 


647 

65 


In (i) and (n) we use the method of Mental Boduction In 
(i), the faithings column totals I^rf,8owe set down the \d 
aiidcjiriy the Irf to the pence column, which we find now totals 
^^s Off , so wo set down the 5(f and cairy the 2s to the shillings 
column Tins now totals £3 3^, so we set down the 3ff and carry 
the £3 to the pounds column, which now totals 456 

In (in), on adding the cents, w e get 265 cents, that is, 2 rupees 
65 cents , thus the number of rupees to bo earned fiom the second 
column of hguies is the same as the number of hundreds whicli we 
diould cany from that column if we were adding simple quantities 
The mental process is theiefoie nieiely that of addin abstract 
nunibei's 
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EXAMPLES n 

b 





Addition 



Add the follo'wing sums of money (^\Tltlng down the answers onlj ) 

£ 

8 

d 

Rs 

a 

P 

Rs cents 

1 4 

18 

3 

2 4 

2 

3 

3 61 25 


1.3 

7 


12 

4 

3 10 

15 

8 

11 

10 

4 

6 

17 30 


19 

4 


7 

9 

23 GO 

£ 

8 

d 

Rs 

a 

P 

Rs cents 

4. 3 

9 

24 

5 29 

11 

7 

6 47 75 

5 

10 

7 

46 

15 

9 

102 20 

13 

11 

44 

8 

10 

2 

37 45 

4 

0 

9 


14 

3 

800 00 

15 

9 

3i 

92 

0 

11 

42 35 

£ 

8 

d 

Rs 

a 

P 

Rs cents 

7 25 

6 

4| 

8 126 

o 

8 

9 318 50 

]S 

9 

2 

78 

4 

8 

46 30 

20 

10 

24 

517 

15 

3 

201 10 

.30 

19 

6i 

196 

7 

10 

13 95 

15 

8 

44 

21 

13 

5 

75 25 

32 

17 

9i 

827 

12 

_9 

81 00 

10 Add together as 

one column of mone}’ 

the amounts gi^en in 

Exs 2, 5 and 8 






Find the total of the follo^\^ng pa} nients 



11 £12 

9a od , £14 

3s id f £8 

08 llrf. 

£7 5s 4d , £3 6s 4d , 

and £6 2s 

od 






12 42 Ks 30 cents. 

79 Rs 10 cents. 

85 

cents, 40 Rs 90 cents, 

100 Rs 35 cents 






13 Add the follomng sums of 

money in 

columns, also in rons 

Find and check the grand total 




£ 

8 

d 

£ 

8 

d 

£ 8 d 

(i) 9632 

11 

9 

(ii) 235 

12 

9 

(in) 3149 17 2 

803 

5 

7 

1783 

9 

4 

072 14 9 

8070 

13 

10 

673 

0 

5 

548 4 3 

985 

6 

0 

409 

15 

0 

19 18 7 

6732 

17 

8 

9356 

7 

7 

893 6 8 

573 

0 

11 

853 

19 

3 

2749 9 1 

7306 

15 

4 

4576 

3 

6 

134 17 4 

3572 

8 

2 

5847 

16 

8 

6924 2 9 

1384 

4 

9 

328 

5 

11 

4867 12 6 

OQ32 

2 

2 

793 

13 

2 

439 19 10 

1009 

19 

11 

5489 

11 

10 

9578 9 2 

3808 

7 

6 

6357 

18 

4 

21 7 11 
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23 Sul)tractioiL 

Example 1 Gorfipare the folloioiiu] proceseea of siibtractxon tn the 
British and Indian and %n the Decimal Tables 

British IKD^A^ Ceilon (Decimal ) 

£ s d Rs a p Rs cents 

(i) 6 6 (11) 976 10 3 (in) 108 10 

3 8 298 _12_6 80 15 

1 17 6$ 677' 13 9 J8 95 

In each case the method o£ Comphmcnlai y Addition should bo used 

[Art 5 ] 

(i) \8t step Sinoo y cannot he taken from 2f we add to tho 
farthings in the top line, and \d to tlie pence in the lou or lino 

2nd step Since lOd cannot be taken from 4d , u c add 12d to tho 
pence in the top lino, and Is to the shillings in the lo^^e^ line 

^I'd step Wo add 20« to the shillings in tho top line, and £1 to tho 
pounds in tho Ion er line 

Tho mental uork is biiefly as follows 
y and Sy* , 6/* Sot down *)f (jd ) and carry Id 

lOd and 6d , lOd =ls 4d Sot down Od , and cair\ la 
9s and IT*# , 2(w =£1 Os Set doivn 17fl , and carr} £1 
£4 and £1, £5 Set dorni £1 

(ill) Hore the process is sinipty that of finding how man^ cents must 
bo added to 8915 cents to make lOSIO cents. 


Example 2 Bnhtrac(thes:nmof£^ Gs 2d , £4 188 Sid , £6 13s G\d , 
and £2 Is S\d from £26 17fl M “ 

Write dmvn £25 178 4id and draw a lino undci it, then place the 
other sums of monoy under the line Tlien w o ha\ o 

a 4/" , (J/* 5= 1 Jd , and Of = lid , carry Id £ <t d 

9d , 15d , 23d , 25d =28 Id , and 3d =28 4d , 
carry 2s 3 G 2 

%’ . 20s , 20s , 36s , 40s =£2. Cs . and 11s 5 J? H 

=£2 li8 r cniry £2 ^ ^3 

£i, £9. £13, flC and 9=f25 

Tlie reanlt may bo cbeobed os in E\ 2 of Art 6 
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EXAMPLES n c. 

Suivni vcriON 

Find in cacli case the clifiVrcnoe bct>\ccn the folIo^\ing sums of 
nione\ ^ 



£ 

^ (i 



£ 

s 

d 


Ki 

a p 

1 

2.S 14 "i 


2 

40S 

11 

4 

3 

427 

10 0 


IS 

17 7 



JiL 

12 

Jii 


210 

14 8 


R*5 a 

p 


Rv 

cents 



Rs 

cents 

4 

n>.ss 

0 

() 

5 

7-.n 

00 


6 

2'IOS 

10 


ni'» 

1.3 

11 


S't 

2.7 



G70 

15 


7 If I ft of ^'ith n fiAC ])ound note, ho%\ much 

change should 1 gel ’ 

8 AN Jml must be added to £03 IJe/ to mnUo up £100? 

9 Find the e\cc«*4 of 100 oxer Ks 329 12n C p 

10 hou mucli does 009 Rs 00 cents fall shoit of Rs 1000^ 

In the following subtinction sums supplj the missing figutos in the 
plates nmrke*!! In iisleusks 


Rfu 

n 

P 

Rs 

n 

P 

£ 

8 

d 


# 


12 *1‘* 

« 

** 

13 WjS 

15 

11 

407 

3 

4 

2‘»5 

12 

J) 

««« 

« 

* 

2S8 

i 

10 

70 

0 

/ 

240~ 

10 

2 


In the follow mg cvnmples the sums of monc\ below tho dotted lino 
arc to 1)C added togethirand then sum is to be Hubtniotcd fnmi tho top 
lino (Only the answ cr is to l>c w i itten dow n ) 



Rs 

a p 

Rs 

A 

P 

£ 

A 

d 

14 

107 

13 2 

15. 

14 

5 

16 _ 

17 

Ci 


“l7 

2~ 0 

28 

"*0 

11 

3(74 ” 

13 ' 



43 

5 4 

75 

0 

2 

213 

10 



IG 

0 8 

Ifl 

5 


20 

6 


17 

Subtract the sum 

of £29 ia» 

, 

£10 

Os lOtf , £37 

n« 

lie? 


from £97 Ss 3rf 

18 UftMiig a Iwilftiicc of £2G9 l/i^r Gd nt my bank, I draw cheques 
for £7'» 7/f ■)cZ,£37 15^ )d , £42 4s 2d nnd £17 125 Orf How 
much have I left’ 
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24 MuLtiplicatioiu Case I 
rtsohed into conicnient factors 


[CHAP 

When the multiplier can be 


Kxamilf Multiply (i) £16 IS? Q\d by 
by 35 , (in) 16 Rs 65 cents by 35 


Bi iTrsii 


1 I^PIA^^ 

% 

£ 

8 

d 

Rs 

a 

P 

(1) 10 

IS 

Oi 

7 

(u) 16 

14 

6 

7 


9 

i 

118 

5 

6 



5 1 



6 

59F 

8 

lU" j 

6^1 

11 



f (u) Rs 16 

14a 6p 

Cbylo> [Decxinal ) 

Rs 

cents 

(in) 16 

65 

7 

Tie 

55 


6 


76 


In (i) and (ii) the piocess is that of Mental Reduction In the 
first line of the piocess of (ii), eg, the \\oik is as follows 

6p x7=42p =3 a 6p We set down the 6p and carry on the 
3a (14a x7)+3'i =»101 a =Rs 6 6a, We set down the 5a and 
caiiv on the Rs 0 (Rs 16x7)+Rs 6=Rs 118 
But m (ill) the mental piocess thioughout is the same as if the 
multiplicand weie the ample quantity 1665 cents 


Case II When the multipher ts large or not readily expressed 
in factois 


Ekample. Multiply (i) £27 Sa 6|d by 817 , (ii) Rs 27 6 a. 6|i 
by 817 , (ill) Rs 27 65 cents by 817 


(i) 3/ X 817 =2461/ 

4 1 2451 far tilings 

6l2poDce+3/ 
od x817= 40S5 „ 

12 1 4697 pence 


6? x817= 4902 


391 shillings + 6d 


£27x817= [^^2^ 


20 [52^ shillings 
264 pounds +13? 


671 9 
22323 pounds 
£22323 13a Ans 


(11) 6p x817=4086p 
12 [40^ pies 

340 annas + 6 p 
6a X 817^ 4902 „ 

16 5242 annas 

327 rupees + 10a. 

:: 

22386 rupees 

Rs 22386 10 g 6 p Ans 
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Rcmcmlwring that 27 Rs 65 ccnls=276o 
cents, arrange the work as shewn 
on the left 

Tlic nniltiplicnnd is now treated as tlic 
simple number 27<i>, and the work 
proceeds ns in onhimr\ nnilti plication 


Xoxr Work 111 Comi>ound Multiplication maa in mnna eases be 
shortened b\ the rntihod of Aftqifol Aii/r explained in Chapter M 

EXAMPLES n cL 

yu nivucxTio\ 

Mtiltiph 

1 £r» 7fi Ilf/ {i)bi (U)h\ 7, (in) In II 

2. £20 4W (i) In 4 , (n) ba 7 , (in) b\ 0 

3 2<»S !"> t Op (i) In ■) (n) In 0 (in) In 12 

4- 417 R^ S0c'nts(i)b\ C (n) b\ S, (in) In 10 

5 £2s lb- V bv 10 * 6 £41 2V ba 72. 

7 Rs 23 2 I Op l >3 49 8 R*= 41 1 >a Ip In 77 

9 73SPs t>5 cents In VS * 10 5t)7K« 00 cents In % 

IL MuUiplv (i) £23 2** 7tf in) 2*1 Rs 25 cents ba 10, In 100, 

hj lOOTf 

12. Multipla £41 21^1 (i) b\ S Iltnrc obtain the aalucs of 

(ii) £41 5 2j/ /'O (ni)£4] 5 *2ltl 17 


MuUiph 

13 n 7d l.\ 20 

li 

£23 Id 1)3 T9 

15 

£27 G« -id In 122 

16 

£.17 <h 2W In 2SG 

17 

lU 82 10 ju Sp In HI 

18 

Ps 173 lift Op 1,3 193 

19 

40 R« 20ccnts In 177 

20 

70 R** 75 cents 1)3 ,307 


21 Taaeni^ nin«' mcnilH.rs of a club agree to t»ubconlK £3 2* 6d 
each toa\anis the extinction of a debt of £100 How much iii^ro will 
Ivj ai arib d ' 

22. A tradesman bought 96 \nrrl*« of calico at 2 a Op a 3 ard and 
sold the whole at 3 a 3p a aanl What was the tot il profit’* 

23 Six men work 290 daas in the \car for a daih" wage of 55 cents 
(Cealon coinage) each w)i it is ll c total sum earned’ 

24. A compan} has 6500 Ordinarv share*? and 7250 Piefcrcncc 
shares What mini will be roquimd to paj a diaadend of Rs 5 3a on 
the former and Ks 4 Ga on the latter’ 


Rs. cents 
(m) 27 G5 

b 17 

22120 
276 ^ 
ia3 53 

Rs2259t) 05 
22590 Rs 5 cents 
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26^ Division The advantage of decimal tables is furthei seen 
on compai mg the follow ing eviniples in Division 

ExA^rnr 1 {Partition ) Di/irfc (i)£783 9? 5cf ,(ii)Rb783 Oa 9p , 
(ui) 7S3Rs 90 cents, 47 equal parts, and find the remamder 


British 
£ s d 

(1) 47 ) 783 9 5 (£16 

752 

31 

47 ) 629 ( 135 

on 

18 

12 

41) 221 (Ad 
188 

33 

4 

47)132 ( 2/ 

94 

remr =3^ =6Jd 
each P^^t=£lG1354^ 
with 9W o^c^ 


I^DIA^ 

B.S a p 

(ii) 47 ) 783 9 9 ( 16 rupees 

752 

31 

J6 

47 ) 605 ( 10 annas 

IL 

35 

12 

47 ) 429 ( 9 pies 
4^ 

remr =6 p 

each part— Rs 16 10 a 9p 
wntli 6 p ON er 


Ceylon (Decmal ) 

Ks cents 

(in) 47 ) 783 90(16Rs 67 cents 


47 


313 

282 

Throughout the division 

319 

282 

the dividend is con- 

sidered as the simple 

370 

3^ 

= 41 cents 

quantity 78390 cents 


each part= 16E9 67 cents 
wntli 41 cents o%er 


Note In each case the written w^ork might be abridged by the 
Italian method 
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Examplf 2 (Quotition ) (i) IFow mavy tuna is £2 14« 7c? con 
tamed ii? £5G4 19s 1<? ’ (u) JIow viany (tmes is Rs 2 Ha Gp 
cwj^cfijitc? jw Rs 5G4 15 a 3p’ (in) JTbto wm/iy w 31 Rs 25 cents 
contained tit 6475 Rs 10 cents ’ 


In each case reduce Ixith sums of money to thoir luglicst common 
dcnomnmtion, and dindo the second sum b} the first 


£ <» c? £ ^ d 

0 14^ Trsfini 


2 14 7 

SG4 19 1 

G55 ) 195589 ( 207 


20 

1310 

54y 

11299^ 

4)89 

_12 

12 

4585 

6j5d 

19o"»S9f/ 

remr =4<Z 


Avs 207 tunes, remninder 4c? 


Rs n p Rs n p 

(ii) 2 14 0 5G4 15 3 558)108471 (194 


16 558 

46 annas 9039 annas 6207 

12 U 5022 

553 pics 108171 pics 2451 

2212 


rcnii =219p =Ro 1 2a 3p 
Ans 194 times, remninder Ro 3 2 a 3p 


(in) 31Rs 25ccnts=rS125 cents 3125)647510(207 
G475Ils 10 cents =047510 cents 

22510 

21875 

remr = G35cents=6Rs 35ccnts 
Ans 207 times, remainder 6 Rs 35 cents 

Ob«cr\o that in (in) the necessary reduction is done at sight 


Notice tliat in partition we are finding the value of each, part 
In this case the dnisoi is ahsUact^ while tlie quotient is concrete 
and of the same denomination as the dividend 

In quotition5 on the other hand we aio finding how many 
tunes one amount is contiincd in tlie other In this case both 
divisoi and dnidend nie concrett and of the same denomination^ 
w hile the quotient is ahsti act 
I AK,HS 


C 
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EXAMPLES n e 

Division { Patiilton ) 

Di\ ide 

L £37 15* od hj 7 2. £51 16* 6cf 9 

3 Rs 51 15a 1)3 12. 4. Rs 260 3a. 4p bj 10 

5 109 Rs SO ccnte b} 6 6 509 Rs S5 cents by 11 

7 If Rs 99 11a IS equally divided among 10 men, and the same 
amount equall^^ dmded among 12 women, bj hou much does the share 
of each man c\cccd that of each woman ’ 

8 How much must bo added to one 7iinth of £250 10^ to make 
one eighth of tlic same sum ’ 

Di\ ido 

9 £409 Us Bd by 56 10 Rs 2970 12a by 72 

U 2213 Rs 75centsby55 12 8644 Rs SO cents b> 96 

Dmdo as far ns pence (or pies, or cents), noting remainders 

13 £326 4« 7d h\ 100 14. 608 Rs 20 cents b^ 100 

15 £439 93 Id In 19 16 Rs 6643 oa. 3p bj 161 

17 4936 Rs 70 cents bj 267 18 Rs 8271 b^ 407 

[Qiiohtion ) 

How many times is the first of the following sums contained in the 
second ^ 

[Bi. careful in each case to reduce both sums to their Ingliest common 
denomination , for instance in Ey 19 to halt sovereigns^ m E\ 20 to 
lititi ox>io?H, and so on ] 

19 £o 103 in £93 103 ’ 20 £3 73 6d in £37 123 6d ’ 

2L 3* 6d in £4 03 6d ’ 22 £2. IO3 7d in £35 S3 2d ’ 

23 Re 1 8a inRs.l4S 8a ’ 24 Rs 7 14a inRs.346 8a.? 

25 Rs 47 On 3p m Rs 3385 2n,’ 

26 23 Rs SO cents m 2641 Rs 80 cents ^ 

27 Hou many payments each of £33 I83 Id can be made out of 
£779 I63 9d , and what will be the remainder’ 

28 Hon many times can Rs 7 10 a 3p be subtracted from Rs 100, 
and what mil be the remainder’ 

29 If coal IS £1 33 Sd a ton, what is the greatest number of tons 
I can bu3 for £86, and bow much money should I hai e oi er ’ 

SO By distributing Rs 29683 4a , a company may pay a dividend 
ofRs.4 10 a per share How many shares are there ’ 
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EXALIPLES II f 

CoMiHiiAD Run^ Mosn 

1-11 fihonifl he taken ow?/y ) 

1 How mam m\ prnri.^? nro tlicro m 1.1-^ , in 29^ G(?, in 

£3 11^ , in £2. (i (W , in Xo 11^ G'/ ' 

2 Adel together 

(1) , V , 7d .M ,\ U! (») M , OV/ , 107 , 10*^ 

(in) IJd, 7Ad, h/, W, njd (u) In Ip, 2a Gp,1n,3n Op 
{\) R«5 2 Sn , IN 1 , Rs 2 12n , Rs 7 12n 
(n) PR*- 20cr’nt^, 1 Re Sictnt** G IN 7000111*1 

3 hat chmi(* *^hon]d 1 m» gnen win n 

( 1 ) 0^V7 taken out of I filnllinu^ 

(n) !♦ IW 1 flonn' 

(ni) N ^5'^ Inlfaciown’ 

(n^ ^ IDi'/ half a mo t reign’ 

{\) 12^ 7d 1 po\ortign’ 

(\i) R** 3 In Ip ft ten miv^e note’ 

4, One the c<.»*^t of n do/e*!! things nt 
( 1 ) 7d cioh, (ii) Did I ich , (ni) 4id onch , 

(n) GJd tarh^ (\) N 2Jd each, (m) 2^ Kd rath, 

(mi) Dp each {'in) In Ip tnoh , (ix) ha Cp each, 

(x) llii Dp fach (m) 71ctnta onch , (mi) UN 21ct»nl^tnch 

5 Onotht of IG things at 

( 1 ) 4a Gp tftfh, (ii) 7 a Op each, 

(ill) lift Op each, (n) Ri 1 2n tneh , 

{\) Rs 0 la Ip <ftoh, (m) R** 1(» 4ft rtp enth 

$ Ono the cost of 2*) lln»g*s nt 

( 1 ) l< nth, (n) O'* (k/ each, (ni) 2j< 3d each, 

(n) 7^ W each {') £1 U each, (m) £2 I?' Gd each 

7 •StftG tho aaliie of S half crowns, 0 half rrownw, .1 half citiwns, 
7 half uniwin, 11 half crowns, id hdi crowns, 2.1 half cmwnft 

8 Afld together 

( 1 ) 2/ M , 1m M , 'U Sd and Gs 4d 

(n) U 2^7, lOd, 4^ Id, 1^^ Od , and 10^ 

(Hi) Ro I lift, Rr 2 1ft , Rs 3 12n , IN 1 4a , IN 5 7ft , 
lla.0 Diu 
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9 At a stationer’s shop I spend 2s Sd and 6 s 8 d , 'what change 
should I get out of half a sovoi*eiga ’ 

10 For things costing 3a Gp , 4a 9p , and 11 a 3p I tender a 
fi\ c rupee note What cnange should I get ’ 

11 If third class faro is a pice a mile, uhat change should a 
passenger going 194 iiiilts recei\e out of a ten rupee note ’ 

12. Reckoning first class fare at twopence a mile, 'ivhat should he 
the change out of a so\ creign after paj ing for a fii*st single ticket from 
O\ford to Bristol (76 miles) ’ 

13 What IS the cost of 6 yards of silk at Rs 4 10 cents a jard 

14. What IS the cost of 9 lbs of tea at 14 annas a pound? 

15 Fi\o guineas are to be equally distributed among 21 persons 
hou much should each get ’ 

16 I ha\e £Z 29 Qd m ra\ purse, after pawig tvo bills of 

£1 7a 5d and 19a 2d , w hat ha\ o I left ’ 

17 B 3 hou much is the sum of Rs 43 2 a 6 p and Rs 76 7 a 3 p 

leas than Rs 120’ 


18 I ha\e £95 in the bank, what is nij^ balance after writing 
cheques for £24 lid , £13 lls 4d , £32 5s 7d , and £5 28 8 d ’ 

19 Wlmt 18 the cost of 18 j ards of linen at 1 Re 25 cents per 3 ard ’ 

20 How much does a man earn in 55 da 3 s of 8 hours each at 5 cents 
per hour ’ 

21 What amount of money can be equally distributed amongst 
14 iiersons if each is to lecene £15 78 11c? ? 

22 A sum of £31 lla 6 d is equally dmded betuecn 36 men how 
much docs each i*eoei\ e ’ 


23 Hou many books at 14a. 6 p each can bo bought for Rs 36 4a ’ 

2^ A (^nstmoB dole of £7 Sa 6c? as divided amongst 297 poor 
children How much did each receii e ’ 01 

« ^ f ^ 3 ments of Rs 6 la Sp each can be made ^ntb a 

sum of Rs 483 0 a 9 p , and how much u ill lie left ’ 

o p? Rs 600 to begin with, foi how many da 3'8 can a man spend 

— ixs 00 cents a day, and how much w ill then be loft ’ 

^ In hou many weeks can a man sa\e 15 guineas to buy a bic3cle 
It he saves 08 lOd a week’ j j 

=21 3s ont of a sum of 
£1/0 108 ul And if the balance is distributed eciually among them, 
how much more will each recen e ’ 1 j b » 

^ school treat a mim of £11 148 9d uas used in gixnng a 
threepenny piece to each child How man} children were there’ 
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30 To lio\r nmm persons ni'ij the sum of £19 19s lief be paid 
out of £10,000’ Ho\^ much mn^ each of 25 othei persons rccene from 
the residue^ 

31 A sum of £43 4^* Id is made up of an equal niiniljer of pounds, 
shillings, and pence How nntn are there of each ’ 

32 In four Rucccssnc 3"eni*s a business cleared Rs 4010 11 n 9p , 
Rs 4901 Sa Cp, Rs ■)2S(i Oa Op, and Rs 719 4a resxiectnch 
What wei*c its a\engc annual x>rofit«3 ' 

33 A mins \ciih income is £741 12^ Gd and Ins daih cxpendi 
ture n guinea and i half How much does he sa\e in an ordinary' 3 ear’ 

34 Find the total cost of three doren pocket handkerchiefs at 
If lO^Z each, two and a half dozen collars at 9ld , and one dozen ncck- 
ticsatl*? Il^d each 

35 Divide Rs 67 between A and B so tliat A nia3 hare Rs 13 more 
than B 

36 How must £267 be divided ImsIv ecn A B, and C so that A may 
have £40 more than B, and B £15 moie than 

37. A certain sum of monev was divided among Aj Bj and 
A and /?ieccned 18 Rs 20 cents, A and C, 17 Rs 25 cents, ^aiid C, 
HRs 47 cents How much did each receive’ 

38 If the income tax is lid in ov^er3 £, what amount of tax would 
a man have to pa3 whose income vms £850’ 

39 At lid m the £ a man has to pa3 income tax amounting to 
£45 IG-? 8^7 , what IS his income ' 

40 A tradesman bin ing articles at the rate of £3 Is 6d per score, 
sells at £2 2» O'/ prr dozen 77 Jmt profit docs ho make on one such 
article ’ What profit on 1000 articles ’ 

41 Cloth was bought at 2a 9p a \ ard and sold at 3 a 3p If the 
total profit came to Rs.2 4 a , how nmn3'3ai-ds weie bought and sold ’ 

42 A merchant nn\us 20 maund*« of oil w Inch cost him 15 Rs 80 cents 
a imuml with 16 maunds of oil nt 23 Rs 45 cents a maund What is 
the value of one maund of the mixture’ 

43 A gioecr mixes 11 lbs of tea at 28 Gd with 15 lbs at Is lOd 
and 14 ll>s at 2s Id per pound If he selh the whole at 2« 4d per 
pound, what docs he gam pei ^lound, and what is Jus total gam ’ 

44. To bring goods from Zanzibar to Un3amwc/i costs £200 pei ton, 
and, in consequence, calico which costs l^d a vaitl in Zanzibar costs 
5d a 3 ard in IJinamwezi How rnanv' 3ards arc there to the ton ’ 

45 In the first four montlis the takings of a business arc respee 
Rs 335 7a 3p , Rs 371 17a 6p , Rs 401 11a 9p , Rs 446 11 
What must tlic average takings be for the remaining months 
that the total receipts Tor tJie 3 car may be Rs 5000 ’ 
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Lineal Measure 


(lor Table** of Lnttffh fee Tables If) 


Observe that the Metiic Table of Loiiglb ih const luclcrl on tlif 
same plan as the Aimcratmu Table, tint is to sa\,cKh (Irnonu 
nation is tin times the donoinination nc\t bolou i(, pnt in am 
abstinct numlici cich digit has u '^plncc laluc ten tunes tint of 
the ne\t digit on its light. 

For example, 

Just ns 370 > = 3 thousanrlf + 7 tmhcfU fi 4 «> viwts^ 

60 37tM nictics = 3 Km 4 7 Jim +0 Pm +3 in 

Snnilnrl} 40SO m» ucs= t Ivni -101101 +S Dm •{ 0 in 

Comcrfic/y, 3 Kin 0 Hin 1 Dm 2 ni s'lnio im trf*' 

•Sjniiinrh 7 Kin 3 ni r=:7(Xn im In 

In like manner, 

8 in j dm 6 cm =ft“»C centimetres = 83i»0 inil]irnitrc< 

Comer ill/, 

7tW millimetres =£7(n ccntiiiulris = 7 in Odm 0 mt 

nonce in the Metiic Table all pUMcsst^ of /.’ 7m /mn follow the 
laws of Ifumiralioit and rin be peifuiiiird it sight ( oriK(|ti< nth 
Athlifioii^ Saht?urttou, Ifulltplitaftoti, and in (ttupfurd 

ineti 1C (juantit ics diOTci in no Ma> fioiii tlit cojrt‘'jM»nding woik in 
^nnplt quantities Iloicin lus the ovci whclniiiig a<i'anlXLO fif u 
dccinnl o\ei a non dc< mml s\Htcm of 'Inbli s 


Ewmimf 1 
Tahiti of Jjcnr/tJi 


Com/wiY the ft^loviriff athUtwu^ in fhttt h m/i7 


BniTisu 

nil \(Im 

(i) T no 

17 7IS 

n s« 

21 

2'>in ( 1 nil 
1700 

51 Till 770 ^ (1** 


MjTmc 

Kin iiicln"i 

(i«) 1 ri<» 

17 71S 

0 SJi? 

21 “iJO 

52 5^0 


In (i) JVC obtain on mWilion 2.7TO Minis This vc tlixnU U lit/), 

cnn-iing the fjnotiinl 1 iiulo 

In (ii) wo obtiin Z710 nitlrcs nnmcli 2 Km T50 metres ni tlmt tbo 

nisTtbo n'' Hk- nnmlicr of kilomtiros to cnrr> nn. 

just the same ns if the qunntitKS to Ik: ndtle<l litre nw;* ^ 
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Example 2. ^TvJtiply (i) 7 5 ds 2 ft o in 11, («} 7 m. 2 dm 5 cm 
hyll 


Bfitish. 

i 

Mftpic 

vd* ft. in. 

i 

u] cm cm 

7 2 5 

t 

(n) 7 2 5 

11 

t 

11 

85 2 7 

! 

79 7 5 


In (i), to get tlie carmng fignre at each stage, inches must be reduced 
to feet, and feet to \ 

In ill) the catTving figures nre the same as if the multipbcand were 
the ^raple qnantitv 725 cm 

for 55 cm =5 dm 5 cm , do'^rn 5, and cany 5 
^nd 27 dm =2 m 7 dm , set do^m 7, and cany 2, 


EXAMPLES IL g 
CoMPoiND Reus. L^^GT^ 

Reduce to inches 


L 8 ft 5 iiL 

2 . 

2.3 ft 7 m. 

3 

19 jds 2 ft 11 in. 

Refluce to Inths 





4 2 big Ocot 5 

14l)ig 

18 cot 3 baths 

6 27 big 1 1 cot. 3 baths 

JTnf*^ doim the number of centimetres m 



7 7 metres 

8 

S decimetre* 

9 

7 ni 8 dm 5 cm 

10 6 m 9 dm 3 cm 

11 

0 ni 0 dm 3 cm 

12 . 

G m 0 dni 0 cm 

13 0 m 3 dm 

14, 

0 m 3 cm 

15 

5 dm 3 cm 

Reduce to \ard* 





16 S]t null's 

17 

11 nil 250 \d5 

18 

4 fur 111 3 d* 

jrnfc dotnt the number of metres in 



19 7 knometres 

20 

8 hectometres 

21 

3 decametres 

22 7 Km SHm 3 Dm 23 

7 Km SHm 3 

m 24 

7 Km 8 Dm 3 tn 

25 7 Km 830 m 

26 

14 Km 14 m 

27 

141 Km 4 m 

28 Reduce (i) 171 m 

, (n) 493 in to \ards, 

feet, and inches 


29 Reduce {i) SIO cottaljs, ( 11 ) 4100 baths, to bighas and cottahs 
WnH doini in compound quantities 

30 723 centimetre* 31 813 centimetres 32. 005 centimetres 

33 7020 millimetre* 34 702 millimetres 35 5173 metre* 

36 >002 metres 37 5200 metres 38 5020 metres 

39 Hovrmanj inches are there in a quarter of a mile'^ Hom many 
foot in fi\c miles and a quarter^ 
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40 How many chains arc there in a mile? How many inches in a 
chain ’ The length of 1 link is between 7 jnohes and 8 inches 
Mhioh of these is nearer to the 'lotual lalue^ (Shew work to 
justify ^ our answ ci ) 


Add togcthci tlic following quantities 


IcIb 

ft in 


m < 

dm 

pm. 


43 

dm 

cm 

mm. 

4 

2 8 

42 

4 

2 

8 


4 

o 

8 


7 

1 3 

7 

1 

3 



7 

T 

3 


8 

0 7 


8 

0 

7 



8 

0 

7 


11 

1 9 


11 

1 

9 



11 

1 

g 


3 

0 4 


3 

0 

_4 




0 

4 


miles. 

vds. 

Km 

motrcB. 


fur 

yds 


Wf? 

cot 

Ijatlis* 

5 

100 

45 5 

100 


46 

4 

117 

47 

4 

17 

2 

2 

375 

2 

375 



6 

76 


6 

7 

0 

3 

950 

3 

050 



5 

80 


5 

8 

3 

12 

876 

12 

876 



7 

122 


7 

12 

2 

1 

219 

1 

219 



3 

35 


3 

5 

1 


48 Subtract (i) 4 jds 2 ft. 9 in fioni 16 yds 2 ft 0 in 

(n) 4 m 2 dm 9 cm from 10 ni 2 dm 0 cm 

49 By how much does 7 mi 980 jds fall short of 10 miles’ And by 

liow much does 10 kilometres exceed 7 Km 980 m ? 


50 
61 
52 
63 

51 

55 

56 
67 

58 


Multiply (i) *5 yds 1 ft 7 in (ii) 9 big 12 cot 3 haths (iii) 
5 m 1 dm 7 cm by 0 

Dmdo (i) 35 jds 1 ft 7 in (n) 13 big 17 cot 3 haths (in) 
35 m 1 dm 7 cm by 11 , and find the remainder in each case 

A circular track is 2 fui 88 yds round Hoiy far will a cyclist 
halo ridden when he has gone round 40 times’ 

If telegraph posts stand at intcrinls of 25 metrea, how many 
kilometres apart arc the Ist and 24lBt posts? 

A train is trai elling at the rate of 36 miles an liour how many 
yards will it run m half a minute ’ 


How man} pieces of calico each 14 ft 6 in long can be cut from a 
roll of 60 yards, and how much wall be left ’ 


A 

A 


carnage wheel is 8 ft 3 in m cireumferonce how many 
roiolutions docs it make trai elling 7 mi 1331 3 ^ds ’ 


survojor measuring the four sides of a field finds them to bo 
5 oh 60 Iks , 5 ch 10 Iks , 4 ch 75 Iks , and 4 eh 65 Iks 
u hat 18 the distance all round the field (i) in chains, (u) in 
yards’ 


Tlie aicTugo speed of a certain mail boat is 18 knots an hour, a 
knot being 2026 3 ds. 2 ft Two passengers estimate her daily 
run at 497 miles and 498 miles respectiNely which estimate is 
nearer the tnith’ 
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59 A of men Uiran lii\ Jng a ^.iction of nihuu, 07 mi oOO ^df^ 

in Ktiglli, on t!u inornuig of Jarnuin Jst, niiil jnst iniiHhul h\ 
tbe end of llit month Whit Mns tlie n\Lngc n<h»niici* per 
drt\ ’ 

H ul t!ie lenf^tli of the i?Lc(ion bri.n 07 Km VK) ni , nnd the 
diih «d\ mci 2 Km 177 rn , luni much vonld lm\Q nninnul 
lo Hill nt tin end of ihc month 

60 -V wet lowtnd into »i inim h% a Ft* el ro|« run of] a dnim *1 1 ft 

0 tn in ( ntinnft n nti^ If thi dtuin nnkis J revolution^ in 
I'll n *1 ‘•t^'OTuH and the wire d***cendF in tecomH, uhnt ik 
the dr plh o! the ^h ill ^ 

27 Weight and Capacity 

[I or of 11 ivtut ft \d A/;wi/v f c iTnWf^ III and / 1* ) 

EXAhIPLES n h 
Cr>njor\n Utifjs Win nr Cvrvcm 
lo iv^nul^ 

1 <icut 17 Ih*- 2 1} 3 JlonF^cvM 2<jrF 

10 ihn e to tolas 

4 lt> md lOchk 5 1 1 iml C ahs 3 «r (Mndna) 

M ? tfr or }m ill* nundn i #*f pTima ni 
6 ^ kdo^riTUF 7 0 hr tto;!rnii« 8 ^ Kjl' 0 IJg 

9 OHl 41 g 10 t> Hg 1 Ig 11* 31 Kilognnis 
Lxpn*' f 

12. MH) or« in pniruH 

33 Ih- in touF, hmniml vv tight* nnd ivntiuK 

14 n*V) piniF in gallon'- rjunrts nnd pints 

15 7t2 chit ik'- in mnuruH, errors povvn** nnd elmtnk*' 

I'xprt^-' ns nr po*»’?ihl'’ in the high* t uniM of vvtight 

16 Hes of tolls triidian Inipeml) 

17 hen nf toh*. (Mndri'') 18 A crorc of dhnns (Iknnlnv) 
lln/f tlotm in compoinul cjuniititics 

19 107 gran» 20 4W grim** 21 47<X)gr 1111*5 

22 I07d grnms 23 >’j7 1itn‘*? 24 200niticp 

23 Work ont tho erpimhnts of ( 1 ) 1 ton (Untish), (n) 1 tonne 
(mr inc) in iwmmh * rtnumlHnng that 1 tonm =1000 kilograms and 
1 kiIognni = 2J Hr. 

2G W3iat IK tin diOrr^ncr' in the weight (i) bclMccn an ounce of 
gold nnd nu ounc< of lend, ( 11 ) l>ctwr<n a gmni of gold nnd a grnin 
oi lend ’ 



42 


ARITHMETIC 


[OIIAP 


Add together the following quantities 


tons 

owt 

qrfl 

11)S. 

27 H 

IS 

3 

13 

‘23 

7 

0 

17 

47 

10 

2 

9 

90 

5 

1 

12 


md 

ST 

clik. 

tola. 

28 72 

30 

12 

4 

146 

12 

15 

2 

37 

4 

11 

4 

80 

27 

9 

3 


Kg Hg Dg g 
29 h 0 2 8 

3 7 9 6 

4 8 6 9 

7 3 8 3 


30 Wliat Height must be added to 11 owii. 47 lbs to make up 
1 ton^ 

And hj hoH much does 1 kilogram exceed 9 Hg 8 Dg 7 g ’ 

In the follomng e\aniple8 the quantities below the dotted line are to 
be added togothoi and tlioir sum is to be subtracted from the quantity 
in the top lino (Only the answer is to be WTittfen down ) 


gnK 

qtR. 

pts 

md 

sr 

ohlw. 

L 

dl 

cl 

21 > 

3 

0 

32 47 

20 

8 

33 08 

3 

8 

14 

3 * 

2 

9 

14 

6 

16 

0 

6 

23 

2 

1 

18 

22 

9 

20 

8 

9 

47 

1 

2 

6 

5 

13 

7 

4 

5 

90 

2 

0 

12 

19 

11 

14 

0 

_7 


34. H 3 si-s 1 powa of water has been mixed with a quantity'’ of 
puie milk, 60 as to make altogethei 2 mds. 2 srs , how much of this 
tiital quantity is pure milk ? 

35 If a man bu^s 4A maunds of oil for Ks 50 and sells it at 4 a 6p 
n seer, wlmt does lie gain or lose ’ 

36 How many times is 3 mds 20 srs 12 ohks contained in 14 mds 
3 SIS ’ 


37 Write the foUownng in hectolitres and add tliem together 
490 1 , 72134 dl , 76 HI , 32 DL, 213764 cl 

38 A milkman bottles 2 maunds 1 seer of milk into an equal 
number of seers and half seers How manj bottles will there be of 
each’ 

39 One man w cighs 12 stone 8 lbs , another 166 lbs By how much 
does the first man’s weight exceed the othor^a? And what is their 
ai erago weight ’ 

40 A small copper wire, evenly wound on a reel, goes 3 uat 48 times 
lound If the ciicumforenoe of the reel is 4 ft 3 in , and the ware 
weighs 3 ounces to the yard, what aie the length and weight of the 
w ire on the i-eel ’ 

41 A steel rope capable of working a load of 2 tons 10 ow t weighs 
2i lbs to the >arcl What would be the total weight of 280 yards of 
the mpo together wnth the load aboi e mentioned ’ 

^ How many trucks eaoli capable of carrying 6 owt 60 lbs may 
bo loaded up fiom a stack of bricks weighing 10 tons ’ 
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43. A collier cuts out an a^'crlgc of 3 tons 5 cwt of coal per claj 
Hou man^ trollies each carr^'ing 13 uill he fill in a uorlung month 
of27da\«?’ 

44 From a tank containing 2&10 gallons water is drauTi off a 
pipe which discharges a pint each second The discharge tap is turned 
on at 9 o clock when will the tank be omptj ’ 

45 An engine of 1 horve pow tr w ill rai^^e a weight of oo lbs through 
10 ftet m 1 s^nd How m in\ tons would it raise the same height in 
1 hour^ [Gne a rough answer to the nearest ton onl> ] 


28 Square Measure 

[Foy 7«Mm oJ Square Mtn^itrc f^ce Tables^ V ) 



The fainilni figuius iepic*!ented abo\e aie known as a square 
and a rectangle. 

In the sfiuare (Fig 1) the length AB i«; equal to the bieadth AD 

In tbe rectangle (Fig 2) the length AB and the bieadth AD are 
unequal 


A square luch i*? the ahwunt or surface 
enclosed within a square of winch each side 
IS one inch in length 


Siinilarl} a square centimetre is the space 
enclosed withm a square on a '^ide of one 
centimetre 



The terms square yardy squme foot, squaycmciy'c arc to be understood 
in the same sense S 
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29 An inch of length is called a lineax inch to distinguish it 
from an inch of mrface or sq%iarc xnih 

The axea of an^ figure is the ixmount of mrface enclosed \nthin 
its bounding lines This is measured b> the number of squaie 
inches or square centimetres (or other units of square measuie) it 
contains 


30 To find the area of a rectangle, having given its length 
and breadth. 


Here ABCD represents a rectangle 
^rhose length AB is 5 inches, and bieadth 
AD IS 4 inches 

Dnide AB and AD into equal parts 
representing inclies , ind through the 
points of dll ision dra’a parallels as sliewn 
the dotted lines in the diagi-am 

The rectangle ABCD is then divided 
into equal conipai-tments representing 
square inches 



Now there are 4 rows, each containing 5 squares , 


the rectangle contains (5 x 4) square inches- 
Similarly if the length linear units, and the breadth b linear 
then the area = (I x b) units of square measure 
This we mai abiidge h} saying 


area of rerfa«gr/c= length x breadth. 


Evamplts. 

(i) K the page of a book is 7 inches long by 5 inches wide, 
its area is 7 x 5, or 35, square inches. 

(n) If the top of a table is 6 feet long by 4 feet wnde, 
its area is 6 x4, or 24, squaie feet 

(ill) If a court 3ard is 30 metres long b}' 20 metres w^de, 
its area is 30 x 20, or 600, square metres 

Note. It is correct to write ** area =(30x20) square metres”, but 
it IS incorrect to wnto “ area =30 metres x 20 metres ” For a multiplier 
cannot be n concrete quantity, nor can anj process of multiplication 
con\ert units of one kind (such as metres) into umts of another kmd 
(such -as square metres) 
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31 We can no\\ she^^ how a Tabic of Square Me<isure is 
domed from the cori’esponding Table of Lviear Measure 
The figui-c ABCD in the niaigin represents a 
squai-c of which each side is 1 t/ard That is, D C 

ABCD i-epicsents a square ijard I ' ' 

Dnide AB and AD into equal parts repie i 

seating feet, and complete the hguie as explained * f 

in Art 31 ; 

Then the square ABCD is diMdtd into equal 1 | 

compartments representing squarc/eH ' 

Now there arc 3 rows each containing 3 a B 

squares , 

the whole squaie contains 3x3, oi 9, squa)e fed* 

Hence fioni 

1 jd =3 ft , wo dome 1 square =3-, or 9, square ft 
Siinihrlj from 

1 ft =12 in , we dome 1 square ft =12-, oi 144, squaie in 

1 ni =10 dm , „ 1 square m = 10-, or 100, square dm 


Thus we haio the following Tables of Square Measure 


BaiTisn 

12", 01 144, sq in =1 •sq ft 
3-, or 9, sq ft = I sq j d 
(1700)- sq \ds. =1 sq ini 


I^Iftric 

10®, or 100, sq mm =1 sq cm 
10®, or 100, sq cm =1 sq dm 
10®, or 100, sq dm =1 sq m 
and so on 


XBOXES 

(i) A beginner often confuses the expressions three feet square and 
three square feet 

Three ff el square denotes tho sminro on a side of 3 feet, that is, the 
whole «iunrc represented b^ ABCD in the Inst diagram, me. 9 sq feet 

Three square jeet denotes an area represented bi one row of squares 
in the same diagrim 

(ii) Figures of dificrcnt shapes may base the same area Wo imply 
nothing as to the shape of a figure when wo say that its area is 3 square 
fett 


* Tbo x>roduet of n niimlier multiplied by itnclf is called tlio iqiuire of that number 
Thus 8X3 Is read "3 r 7 im»Td, and may be written 3* 

4X4 „ "4 squared, ^ „ „ „ 4» 
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EXAMPLES n k. 

Compound Rtoes Squahe Measure 


L Point out rectangular objects and surfaces in the room, and 
measure or estimate their length and breadth 

2 What IS meant by the area of a figure, and in Rhat units is it 
expressed ’ 

Drair fibres on squared xwiIJer to show that a figure whose area is 
1 square inch is not itself necessanly square 

3 Draw figures on squared paper to shou why 

(i) 1 square foot=12?, or 144, square inches 

(ii) 1 square metro = 1 CP, or 100 , square dcoiinctros 

4, State the area of the following in square feet 
(i) A door, 8 feet high and 4 feet wide, 

(u) The top of a table, 6 feet long by 6 feet broad 
(ill) A window , 7 feet long by 3 feet w ido 
(n) A wall, 20 feet long by 12 feet high 

5 A sheet of paper is 12 inches long by 8 inches wide , what is 
its area in square inches ? 

6 The length of a rectangular play ground is 60 metics, and its 
breadth is 45 metros , how many square metres arc there in its surface^ 

7 What 18 the area of a square play ground of w Inch each side 
measures 90 yards ’ 

8 A slate IS a foot long and 8 inohes wide , how many square inches 
are there on one side of it ? 


9 A plank is 4 feet long and 10 inches wide, how many square 
inohes are there in its upper surface ? 

.^dnnking trough is 4 jards long and 4 feet ^ndo Give tlio 
area of the wrater surface in square feet 

11 A strip of silk IS 5 metres long by 8 decimetres wide , how 
many square decimetres are there in it ’ 


, Reduce to square inches 
12 Saq ft 13 lojsq ft 

sq 15 15 sq ft 40 sq in 

Ifr 28q yds. 7sq ft 17 3 8 ,^ 7 gq ft 104 sq in 

Wnfe down in square centimetres the equivalents of 
18 14 sq decimetres 19 14 sq metres 20 14 sq m 14 sq dm. 
21 . Ssq m 16eq dm 17 sq cm 22 5 sq m 6 sq dm 7 sq cm 
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23 1100 square feet to sq yds and sq ft 

24 1248 square inches to sq ft and sq in 

25 726084 square inches to sq yds , sq ft , sq in 


IFnfe down in compound quantities 


26 oC4S sq cm 

Add together 

27 

564800 sq cm. 28 

560408 sq c 

sq yds 

sq ft. 

sq in. 

sq m. 

sq dm. 

sq cm 

29 10 

7 

120 

30 3 

14 

30 

18 

5 

115 

11 

8 

9 

21 

S 

72 

4 

80 

41 

32 

4 

130 

7 

97 

20 


31 How many square metres are there in (i) a square decametre^ 
(u) a square hectometre’ (in) a square kilometre’ 

32. Wliat IS the total area of 12 plots of ground each containing 
(i) 80 sq yds 7 sq ft, (u) 80 sq m 7 sq dm ’ 

33 How many times is (i) 5 sq yds S sq ft contained in 70 sq yds 
6 sq f t ’ 

(u) 7 sq m 18 sq dm contained m 86 sq m 16 sq dm ’ 

34. A garden contains 16 flower beds, a laim, and paths 

The whole area of the ^rden is 1300 sq y^s , the area of each bed is 
50 sq y ds 5 sq f t , and the paths take up 241 sq y ds 1 sq ft TVTiat 
IS the area of the lau n ’ 

Find the areas of the follo^vlng rectangular spaces 

35 Length 30 ft , breadth 25 ft [Ans in sq yds , sq ft ] 

36 Length 22 m , breadth 18 in [Ans in sq ft , sq in ] 

37 Length 22 dm , breadth 18 dm [Ans in sq m , sq dm ] 

38 Length 50 m , breadth 28 dm [Ans in sq m ] 

39 If the length of a card board is 19 inches and its breadth 
15 inches, by how much does its area fall short of 2 square feet’ 

40 The floor of a room has an area of 600 sq ft , and its length is 
30 ft , what IS its breadth ’ 

32 Land Measure In the British standard land rs measured 
in acres^ roods, and square poles 

40 sq poles =1 rood, 

4roo^ =lacre 



48 ahithmbtio [ciup 

We have seen that a hnem pole=6i yai’ds , hence 1 square pole 
IS the area of a sqtiare on a side 0/^6^ juids. 

Thus 1 sq pole contains (51)-, namely 30J, square yards 

Fiom these data the student should pi*ove that 

(i) lJ5re^48W s^q^yds , ( 11 ) 1 squy e mile -640 acres 

Note There is no hntai unit corresponding cither to a rocx2 or nn 
acJ c oF surface 

It should houcier be observed that an acic is neaihj eqml to the area 
of a equal e on a aide of 70 yai da 

for 1 acre :s: 4840 square 3 ards , 
the square on 70 3ards=:4900 square j^ai-ds 

33 Again we have seen on page 17 that 1 chain = 22 jaida 

1 square chain=(22)“, oi 484, «guare 3 aids 

Now 1 acie = 4840 squaic jiuds 

1 acre = 10 square chains 

Similail^, since 1 chain =100 links 

1 sgiiarc oliain=(100)^ or 10,000, links 

Hence 1 acre = 100,000 square links 

34 Chieful attention should be gnen to the fact that the 
Indian Table of Squaie Measuie (Bengal) cannot be denied 
fioiu the couesponding 'Eible of Lineal MeasiUL in the same w.13 
as the English and Metiic Measuies 20 lineal cottahs^l lineal 
bigha, but (20)-, 01 400, squnie cottahs do vot equal 1 sqimie 
oigha 20 squaie cottahs=l squai'C bigha A square cottah is 
thus 20 times the aiea of a cottah squaie 

^ of ar ea foi land iiie.isuie is the square 

decajuefeejjsalled^^^e^ ’ — - 

LArft*.(A )=102, 01 100, square metres 

)=100 ares =10,000 squaie uieties 
Ijiq^r&tre^^Ojsq^ inches {nearl} ) 

Uicctarq^^^2J apres (nearly) 

Fiuther mfomiation as to mctiic land moasuro with examples for 
practice will be gi> en in Chapter i iii ^ 


E XAM PLES II k. (Contented) 

41 Give calculations to show that 

(i) 1 aore=:4840 sq yds , (11) 1 sq Tnilc5=G40 acres. 

square pol^ should you think there arc in 
t 0 area of j our school room floor ’ Qn o a rcasou for 3 our estimate 
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43 Trj to cstinmto in nores tho area of anj pHj giound, field, 
garden, or quadrangle tluit may bo Mcll kno\\u to 3'ou (rcnieinbcnng 
that 1 acre is nearlj’^ equal to a square on a side of 70 jards) 

44. Find the area in acres of tho following rcctangulai fields 
(1) Length Howards, breadth 44 jards 
(n) Length 121 jards, breadth 120 3'ards 
(ill) Length 220 3ards, breadth 99 ^ards 
(i\ ) Length 12 cliains, breadth 5 chains 

45 Reduce (1) 5 acres 2 roods to sq 3 ds 

(11) 12 sq big sq cot to square chataks 
(in) 10 sq big IG sq cot 5 sq clik to gandos (square cubits) 
(i\ ) 20 caw 15 grounds (Madras) to square feet 
(%)76ac 25 gu 12 a (Boniba3 ) to annas 
(\"i) 3 Ha 74 A to square metres 

46 What is the difTtrtnco between a cotUih square and a square 
cottah ? 

47 Find tho area in sr|uaro hjghas of a rcctangulai plot of land 
measuring 25 cottahs b3 32 cottnlis 

48 Taking tho area of Calcutta to bo 7 square miles, uhat is its 
area in square bighas (Bengal)’ 

49 Reduce (1) 70,(X)0 square cubits (Bengal) to sq big , sq cot , 
sq chk 

(n) 12*45 square bighas (Bengal) to acres and square 3"ard8 
(ill) A crorc of annas (Bomba3 ) to acres 

(n) 4 lacs of square feet (Madras) to ca%nucs, grounds, and 
square feet 


Add together the follo\\ mg quantities 


ac 

r 

P 

iiqbfg 

Fq cot 

sq clik 

square links 

Hn 

A 

60 

2 

36 

51 6 

12 

7 

62 14,350 

53 2 

13 

73 

1 

2r, 

20 

9 

14 

32,600 

4 

05 

224 

3 

32 

143 

14 

15 

40,250 

22 

3 


3 

27 

67 

10 

2 

12,800 


19 


54* Find the total area of 100 allotments 

(1) of 3 no 2r 10 p each, (11) of 3 Ha 14 A caclu 

55 How man3' allotments each of 6 ac Or 25 p may bo made from 
an estate of 215 ac 1 r 35 p ’ 

lAK irs- I> 
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36 Cxibic Measure 

[For Tables of Cubic Measure see Tables VI ) 



Tin 1 Fio 2. 


The solid figures lepiesented above aie known as rectangular 
blocks If, us in Fig 1, the length, bieudth, and height ai'8 all 
equal, the hgiiie is called i cube If, as in Fig 2, the length, 
bicadth, and height are not all equal, the figiue is called a cuboid 
A cubic inch is the amount of space enclosed within the faces of 
a cube of which each edge is 1 inch 

The torms cubic j nrd, oubio foot, cubic metre, cubio centimetre are 
to bo understood in the same sense 


37 Tlic volume of any solid figure is the amount of space 
enclosed within its bounding faces. Tins is measured by the 
number of cubic inches, or cubic centimetres (or other units of 
cubic measure) it contains 

38 To find the volume of a rcctangvlai blocks having given tts 
length, breadth, and height 



Consider the rectangular block whose length AB is 5 inches, 
bieadth AC 4 inches, height AD 3 inches 

Fig 1 shews that the soUd may be divided into 3 equal shoes. 
each 1 inch thick 
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And each slice may be subdmded (as m Fig 2 ) into cubical 
blocks wlioso edges ate 1 inch, that is, into cubical inches 

Now the nuinbci of cubic inches in each slice is 5 x 4 , so that 
the number of cubic inches in the whole solid is 5 x 4 x 3, oi 60 
Similarh if the length — f liueai units, the bi'cadth=i linear 
units, and the heightW^ linear units, 

then the i ol7nnc=(l xb\h) units of aihic iiieaMire 
This we may abndgo by sa-^ng 

volume of rectangnla} solid =lexigtli x breadth, x height 

ExAArpLts* 

(i) If a rectangular block of wood is S inches long, b} 4 inches wide, 
and 3 inches thi^, the amount of wood in it is giicn h^ 

io/ifnic =:8 x4 X 3, or 96, cubic inches 

(ii) If the intcmal dimensions of a tank arc ns follows length Gfcct, 
breadth 5 feet, depth 4 feet, the amount of water it can contain is 
gi\en by 

lolnmc =G x o x 4, or 120, ciduc feet 

(in) If a room is 7 metres lon^, bj 5 mctics wndc, and 4 metres high, 
the air space within it is gnen 03 

to^Mmc=7 X 5 > 4, or 140, cubic metres 

39 We can now shew how a Table of Cubic Measuic is derived 
fiom the conesponding lable of Linear Mcasuic 

Tlie fig ABODE lepresents a ciilie of 
which eacli side is 1 yard That is, ABODE 
lepiescnts 1 cubic yard 
The dmgi'am shew s that the whole cube 
ma% be duided into 3 hoiirontal slices, 
each 1 foot thick , and aich slice ma}^ 
be subdivided into cubical blocks whose 
edges aie 1 foot, that is, into cubic feet 

the whole cube contains 3x3x3, 01 27, cubic feet 
Hence fioin 

1 y(i=:3 ft , Avc demo 1 cubic yd =3^, 01 27, cubic ft 
Similail} from 

1 ft =12 in , we derive 1 cubic ft =12\ or 1728, cubic in 
Im =10 dm, „ = 10 ^, or 1000 , ci/Jic m 

and so on 
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examples II 1 

CoMPoxrsT) Rules Cubic Measure 

1 What IS meant by a ciibtc fQot\ Define the vdumt of a solid 
figure, and state in irhat units it nia} be expressed 

2 Draw a figure to represent a cube on a side of 1 metre , and 
explain how it maj bo subemnded mto 1000 cubic centimetres 

3 Find the %olumc of the following 

(i) A block of stone measuring 12 inches m length, 10 inches in 
'indth, and 5 inches in thickness 

(ii) The content of a box measunng internally 4 feet long, 3 feet 
broad, and 2 feet deep 

(ill) The airspace in a room of which the length is 20 feet, the 
breadfti 15 feet, and the height 12 feet. 

(i\ ) A cubical mass of masonry of which each edge measures 5 feet. 

4, How manj cubic inches are there in 

(i) 1 cubic 3 ^ard , (ii) 10 cu ft 620 cu. in, ’ 

5 Express six milhon cubic centimetres in terms of cubic metres 

6 (i) How man 3 ^ choukas are there m two lacs sixteen thousand 
cubic feet of earth ’ 

(ii) Whit u ill be the cost of digging out this amount of earth at the 
rate of Hs 3 4 a. a thousand cubi^eet? 

7 Reduce (i) 40 choukas 40 cu cubits to cubic feet 

(n) What would this amount of masonry cost at Rs 25 per hundred 
cubic feet ’ 

8 In cutting a certain trench, 700 cubic yards of earth uere 
cxcaiated What u eight of eartli Aras remoied, reckoning 21 cubic 
feet to the ton ’ 

9 (i) Given that 1 litre is equivalent to 1 cubic decimetre, how 
man}'^ litres are contained in 1 cubic metre ’ 

(ii) Given that 1 cubic centimetre of uater weighs 1 gram, what is 
the VI eight of 1 cubic metre of water ? 

10 One gallon of water u eighs 10 lbs Jn 1 ton of water how many 
gallons are there’ 

11 A coal truck camea 8 tons, and 42 cubic feet of coal go to the 
ton How many trucks could be filled after cutting out 112 cubic 
3 ards of coal’ 

12 How many cubic inches of deal are there per foot m planking 
10 inches \nde and 3 mches thick ? 
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13 A piece of ^^qnarcd tinrl>cr is 7 3 'ani«; long, -ind 1 foot lx)th in 
tndth and thicknes*? How nnn\ cubic feet dots it contain' And 
what IS Its weight (in cv t ) at the r\te of (>4 Il>? per cubic fcKJt ' 

14. A tank is 5 feet long, 4 feet %v3de nnd 3 feet deep, and I 
estirante that it can contain If tons of water Supposing tint 1 cub c 
f^oot of w^ter weighs JOOO ounces, b^ hou man\ pounds do I o\cr- 
er&timate the weight of water ^ 

15 A solid cube of iron with edge measuring one Iialli (cubit) is 
in water in a rcctangubir %c*^5el wlio^c liase measures 6 ft br 
2 ft 3 in Hou much is tlie v ater ni'^cd in the vessel ’ 


40 Number and Tune 

{For Tah^c^ q;" ATinn^r and Tvne 7VWe? IV/ and VIJl ) 

EXAMPLES IL m- 

L State which of the following veins are leap \cars IS^, 1S20, 
m2, IGOO 1910 

2. If a tn'in is piid a wag/' e\crv /Hi of Gi Op from Apnl 4, 
1003, to March 31 lOCH, how much will hc rtceivc’ 

3 Reduce 30 crorc-« of ‘^ccond*^ to days 

A Dmdc a leap ^i-ar into 100 equal parts, giving the answer in 
da\*b, hours, minutes, seconds 

5 I at w^lI bt the cost of 5 gro'js 8 dozen articles at one piee 
each’ 

6 How much of the \ear 1010 is left at 20 min 10 sec j»a«t 
C o ebr k oil th^ morning of Jan 23'^ ' 

7 How manj were there in 1900, not reckoning th/* time 

spent in sic- ping eight hours a dnv’ Evpress the answer according to 
tne Indian svatem of num/'^ation* 

8 Hoiv man\ sheets of paper arc there in 624f reams’ Find their 
value at 10 annas a quire 

9 How man\ ^^trokes would there l>c in tlie Iionrh «tnki«g of a 
clock during Fcbniara 1912’ 

10 How manj ^ecomls arc there in a solar year, winch consists ot 
303 days 5 hours 4S minute^, 40 f?cconrfs’ 

11 If a daih pap/'r i® ni nil^erefl jOOO on December 1» , 1910, on 
V hat date v as it fir«t pabli«h<xl ’ 

12. How man\ dii^-s old would a person be on December 3I*<, 1910, 
vbo was bom on January 24-^, 1S92’ 
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41 It is often cou\enient m Aiitlimetic to lepresent numbers 
by l^ters^ for by this ine<ins we maj expresb Arithmetical la\\s in 
such a way as to she\\ that they are general^ that is to say, true for 
all numbers wh'ite\er , while if figures only were used our conclu- 
sions might be tiue only for the special nurnbeis so expressed 

For example, ox 7=7x5 mcrch states that 5 mullipbed bj 7gi%e8 
the same result as 7 raultiphed h} 5 But if we allow a and b to stand 
for any numbers wliate\er» then axb=:bxa states the same principle 
quite cenerill^, that is, not for 5 and 7 onb, but for an^ and c>ciy 
pair of numbers 

42 Any collection of numbers (or of lettei*^ standing for 
numbers) connected by the signs 4 -, x, — , js called an 
expression. 

Thus 14+2-3, a+6-c, 45+4x3-0—2, arc expressions 

Parts of an expression separated by the signs 4 - or - are 
called terms 


43 When two or more numbers are multiplied together to 
form a product, each is called a factor of the pixiduct 

Thus 2, 5, / are factors of 2x5x7, or 70 , and a, 5, c are factors of 
the product axhxc 


44- When letters ^tand for numbers the sign of multiplication 
between factors is often omitted * 

For uistenac, axh, or b'<a, ma^ be fnittcn 

avbxc, or cxbxo, „ „ ahe 

Similarly 7xa, orox7, „ „ 7a 


Note. The omission of the sign x cannot he allowed if all the 
factors are caressed hy figures For instanoc, 75 alread\ means 
seienfy fite, and must not therefore stand for 7 x 5 In such casts the 
ngn X IS often replaced hj a dot. Thus 2x5x7 may he written 
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EvAMPi.ES If a=3, &=o, and c=8, 

then a6=3x5=lo, and a6c=:3x5 x 8=120 , 
96=9x5=45, llr=:ll x8=88 , 

76c=7 x 5 x 8=280, 12a6c=12x 3x5 x 8=1440, 

7a+46=7 x 3 + 4 x 5 =21+20=41 , 

4c+ 96 - 13a=32+45 - 39=38 

46 The pioduct obtained by multiplying together se^e^al 
factors all equal to the same number is called a power of that 
number 

Thus 4 X 4 IS called the second power of 4, 

6x6x6 third power of 6, 

a X a X a X a fourth power of a, 

and so on 

For the sake of bievity the following notation is used 
4x4=4-, Gx6x6=6'*, axaxaxa=a^, 

and the small figure winch indicates the number of equal factors 
IS called the indez of the powei 

Thus in 2^, 4’, afi the indices arc 3, 5, and 6 rcspcctnely 

48 The second .ind third powers of a number are known as 
its square and cube re^^pectnelj 

Thus the square of 8, or 8-=8 x 8 =64 , 

the cube of 7, or 7® =7 x 7 x 7 = 343 

Examples If o= 1, 7;=9, and c=4, 
then 7a^=7 xa xaxa=7 ^ 5 x5 a5=875 , 

86c-=8x6xcyc =8x9x4x4=1152, 
3a^+26-+(?=3x5x5+2x9x9+4x4x4 

=: 75-f 162+ 64=301 

47 In such expressions as 6r, 7a®, 86c®, the numerical multi- 
pliers 5, 7, 8 are called the coefficients of r, and 6c® respectively 

48 Division is often expressed by writing the divisor under or 
efter the dividend with a line bet\\een them 

20 

20—4 may be written — , or 20/4 , 

a—b % or alb 

0 


Thus 
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examples in a 

{Most ofthefoUomng examples may he talen orally ) 

1 Explain the difference in meaning between 3a and a®, when 
a stands for anj number 

2 If T and y represent numbers, how would you express 
elcien times r, y multiplied hy tlm^eriy the pi'oduct of x and y, xxx^ 
and yxyxyxy’ 

3 If a, 6, and c stand for numbers, express in words the meaning of 

4a +36, 12a6, 7c^, ~ 

a 

Find the ^ alue of 

4 4 5 6 5 5® 6 42x5 7 52x2® 

8 1+3 + 32 + 3 ® 9 2 32+3 22+2® 32 

If a=5, Z»=6, c=l, a:=2, y=3, find the value of 
10 10a 11 3^ 12 a;a 18 76 

14 4ry 16 c® 16 6a;2 17 3aa;2 

18 acy 19 4a2y ^ 9 At 21 llaa:^ 

22 If a? denotes a certain number, how would jpou express ( 1 ) the 
number next above x, ( 11 ) the next aWe that, ( 111 ) the number that 
IS greater than a; by 5 ^ 

Hon uould 3 oil express ( 1 ) the number next hdoxo Xj { 11 ) the next 
below that, ( 111 ) the number less than a; by 5 ^ 

23 I possess Rs 40 How many rupees shall I have left ( 1 ) if I 
spend Rs 15, (ii) if I spend Rs a, ( 111 ) if I first spend Rs 15 and then 
spend Rs a ’ 

24. How many shillings have I left if out of £1 1 spend (i) 5 shillings^ 
(n) 11 shillings, (in) y shillings’ 

25 A boj' 18 IS \^ears old How old will he be ( 1 ) in 6 j^ears, 
(n) in 9 years, ( 111 ) m / gears’ How old was he ( 1 ) 6 years ago, 
( 11 ) 9 jears ago, (in) ^ yeara ago’ 

26 Wliat IS the coat of 15 books (i) at Rs 2 cooh, ( 11 ) at 5 rupees 

each, (ill) at x rupees each ’ * 

27 I want to gne 5 apples to each of m children, how nianj^ 
apples are required’ How many apples would be required if I 
wanted to gi\o m apples to each of 5 children’ 

28 How would ^ou express ( 1 ) the number of shillings in £a, 
(ii) the number of pence in p shilbngs, ( 111 ) the number of owt in 
z tons’ 
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29 How many pounds arc there (i) in 100 shillings, (ii) in x shillings’ 
How mnnj shillings arc there (i) in 72 pence, (ii) in y pence’ 


If 771=4, n- 

CO 

il 

II 

II 

find the ^ altic of 



30 3m=?» 

31 

32 7/7=771 

33 

37niipq 

34 2 

35 ^ 

in 

36 — 

37 

21 

77in 

38 A man is ^ } cars old 
How old w as he q years ago ’ 

how old will ho bo 

in q } ears’ time’ 


39 Out of 3 rupees I spend z annas , how man}'' annas ha^ e I left ’ 
How many annas should I ha\c left if instead of 3 rupees I had 
X rupees to start with ’ 


40 A nnn walks 4 miles an hour how far will he walk at the same 
rate in 3 hours ’ How far in y hours ’ 


41 A bookseller hu^a 13 copies of a book for 39 shillings how 
much docs he pay for each’ WJiat would he pii^ for each copy (i) if 
he bought X for 39 shillings, (ii) if he bought x copies for y shillings’ 

42 How much do I pa} per mile, if I traicl (i) 9 miles for 36 pies, 
(ii) II miles for 5o pics, (in) vi miles for n pics’ 

43 How many square inches arc there in n sheet of paper (i) 12 
inches long h} 8 inches wide, (ii) 12 inches long b} y incnes wide, 
(ill) X inches long b} y inches wndc ’ 

44. There arc a l>o38 and b girls To each bo\ I mic 5 shillings, to 
each girl I gi\ o 4 shillings How man}^ shillings do I gii o in all ’ 

45 If a man cams 30 rupees a month, and a 1)0} 10 rupees, at this 
rate wliat arc the monthi} earnings (i) of 3 men and 6 uojs, (ii) of 
X men and y ? 

46 If tea costs 2^ Gd a pound and cofTeo la Orf a pound, how 
many pence must bo paid for x Ihs of tea and y lbs of eoflec ’ 

47 Suppose a day’s work consists of fi\o lessons, and a boy’s mark 
for each of them is 0 , w hat is his score for the da} ’ What is the 
\aluo of (i) 0x3, (n) of 0^7, (m) of 9x0, (n) of Oxa million’ 


If a:=3, y=6, c=0, ^=1, y=7, ?=9, find the *1 alue of 


48 llz 49 

52. 4a?+2j)+r-2. 
54 . 5xq-y+22^7r 
56 lOOp+lO^+r 
100 


58 3y+y®-' 




qz 50 4.ry+6r. 51 Izy+qx 

53 13p-2y+3r-10;r 

65 03-a:='-3y2-8/)3 

57 lOOr+107+7) 

69 
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60 What powers of 2 are 8 and 32’ What powers of 3 are 0 and 
81 ’ Express 25 and 025 as powers of 5 

61 “ Every power o/" 1 m 1 ” What does this mean ? Shew whj it 
}s true 

62 Prove that 4®x4®=4® And in the same way show that 
a® X a"=a®, where a stands for any hole number 

63 Simplify 

(i) 2’x2x2. (ii) 32x3x3* (iii) a^xa^xa 


49 Quantities which are preceded bj the sign + are said to ho 
positive , those to which the si^n - is prefixed are said to be 
negative When no sign is piefaxed the + sign is to be xindei- 
stood These signs are fiequeutly used to denote a quality possessed 
by the quantities to which they aie attached, as explained in the 
following illustrations 

(i) Suppose a trader gams £100 and then loses £70, the result 
of his trading is a gam of £30, that is +£100 — £70= +£30 , and 
the +£30 denotes that he is £30 better off tlnan when he began 

If, bowevei, he had first gained £70 and then lost £100, the 
result of his trading would be a fow of £30, that is, +£70 — £100 
= -£30, and the -£30 denotes that he is £30 worse off than 
u hen he began, or that he now has a debt of £30 

Thus we see that the — £30 denotes a quantity equal in magnitude^ 
hut opposite in character to the +£30 

Again if the trader had first gained £70 and then lost £70, the 
loss would exactly balance the gain, that is +£70 — £70=£0 
Thus he would be m the same position as when he began 

(ii) Again, suppose a man to walk 5 miles due East and then to 
walk back 3 miles due West, his position relative to the starting 

J oint would be +5 miles — 3 miles, oi +2 miles, the +2 miles 
enoting the distance he was due East of his starting point 

If he had walked 3 miles due East and then back 6 miles 
clue West, his position relative to the starting point would be 
+3 miles -5 miles, or —2 miles, the —2 miles denoting the distance 
he was due West of hia skirting point 

Tims we see that —2 miles denotes a distance equal in magnitude^ 
but opposite in direction to that denoted by 2 miles 

In general, if we represent positive quantities by a senes of steps 
taken in one direction, we may represent negative quantities by a 
senes of steps taken in the opposite direction 



NEGATn^E QUANTITIES 


59 


ni] 

This may bo illustrated graphically as folIol^ s 


T ■ ■» * - ■ * - ■ — « - - — * 

W c O A B E 

Let O be the starting point and let the line WOE be marhed in 
centimetres, each centinictre icpre«enting 1 mile Also lot the 
direction OE (from left to light) be considered as due East, and 
OW (from light to left) as duo West 

Then 5 miles Eastwaids followed bj 3 miles Westwards will be 
represented by motion from O to E followed by motion in the 
opposite diiection from E to A 

Tims OA^OE — EA=s+5 cm.— 3 cm s=+2 cm 

which represents +2 miles 

Agniii, 3 miles Eastwards followed by 6 miles Westwards will be 
repitji-cnted bv motion fiom O to B followed by motion in the 
opposite direction from B to C 

Thus OC=OB— BC=+3 cm — 5 cm = — 2 cm. 
which represents -2 miles 

(ill) On a Centigrade thermometer means 15“ aboie the 

freezing point, and — 15“C denotes 15“ below the fieezing point 

From the aboie eininples it will be understood that +6, for 
example, will denote a quantity greater than 0 by 5 units, wheieas 
-5 will denote a qinutitv that is leis than 0 by 5 units, the two 
quantities being of the same absolute value but of opposite charactet 

60 The value of an expression is the same in whatever order 
the terms aic taken 

Thus, for example, - £4+ £9+ £5- £3- £2 may be regarded as 
a combination of two gams and three losses, and the final icsult is 
the same in whatevei order the losses and gains occur 

More generall} , if we use letters to represent numbers, expres 
sions, such as a — b—c, —b+a — c^ —b — c+a^ might be used lor a 
ffcttn, represented bj a, together w ith losses represented by b and c 

Or the same expression might be used to denote a stops in one 
direction together with b steps and c steps in the opposite direc- 
tion In each case the result is the same in whatever order the 
terms are considered 

The following Examples will servo to illustrate the principles 
here explained. 
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EXAMPLES m Tj 

L A trader gains £20, loses £42, and then gams £10, a second 
Iradf r loses £35, gams £50, and then loses £12 In each case VTite 
do' n tilt result oi the three transactions 

2 A merchant has a gain represented b> Rs. a, losses rrarcsented 
h\ Rs h and c, and then a gain represented b} Rs d Express in 
symbols the fiinl result of his trading 

3 A man Tvalks 7 miles due South, then 8 miles due North, and 
finally 4 miles due South What is his 6nal position relatively to the 
starting point’ Illustrate by a diagram on the scale of Art 49, 
giving Ills distance in centimetres measured from O, the starting point 

4 Tno cnclvct counties pla> 16 matches , one wins 10 and loses 6, 
and the other inns 7 and loses 9 Express the tuo results, allomnga 
gam of one point for a vnn and a loss of one point for a defeat 

5 In the night a Centigrade thermometer falls to *-8®, and in the 
da% time it rises to 12’ Hon man^ degrees arc there betneen the 
readings’ 

6 A Centigrade thermometer rises to 9® m the day-time and falls 
15® dnnng the night , nhat is the night reading’ 

7 Two men each fire 20 shots at a mark and agree to register 
4 points for c\cr 3 hit and to deduct 3 points for e\ct^ miss One hits 
the mark 12 times, the other 8 times. Express their separate scores 
h} means of the proper signs 

8 A min nho can row 5 miles an hour m still water rows for one 
hour againxf a stream flowing at the rate of 2 miles an hour He then 
turns, and, using the same force, ro'vs ruilh the stream for one hour 
IJIustrate a diagram, and express Ins final distance from his starting 
point witli the proper sign 

9 A has £a, and B his £b A owes £a: to B, and B owes £y 
to A How min\ pounds mil each man have when their debts are 
paid’ 


The Use of Brackets 

61 Brackets ( ) are used to indicate that the terms enclosed 
within them aie to bo considered as one quantity 

The expression 8 +(13 +6) means that 13 and 5 are to he added 
and their sum added to 8 It is clear that 13 and 6 may be added 
to 8 separatel} or together without altering the result 

Tims 8+(13+5)==8+13+5=26 

Similar!} , if the letters a, 6, e are used to represent ainr numbers, 
a+(i+c) means that the sum of b and c is to be added to a, and 
since I and c may be added separatel} or together, it follows ^at 
a-^(6+c)=sa+6+c 
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Again, 8 +(13 -5) means that to 8 are to add the excess of 
13 o\er 5 , now if we add 13 to 8 we have added too much by 6, 
and must therefore take 5 from the result 

Thus 8+(13-6)=8+13-5=16 

Similarly a+(6— c) means that to o we are to add &, diminished 
by c If therefore we add h we must afterwards subtract c 

Thus a+(6 — c)=a+i— c. 

These results shew that when an expression within brackets ts 
preceded by the ngn +, the brackets may be remoied without making 
any change in the expression 

Converseh, any part of an expression may be enclosed within 
brackets and the sign + prefixed^ the sign of every term within the 
brackets remaining unaltered 

Thus 9-7+8-'5=9-7+(8-5) 

and a — b+c — d—a — b+{c—d) 

52 Tlie expression 9 -(3 +2) means that from 9 we are to 
subtract the sum of 3 and 2 To take the sum of 3 and 2 from 9 
gives the same result as to subtract them separately from 9 

Thus 9-(3+2)=9-3-2 

Similarly o-(J+c)=a-6— c 

Again, 9 - (3 — 2) means that fi om 9 w e are to subtract the excess 
of 3 over 2 If we subtract 3 we shall liaie taken away too much 
by 2, and must therefore add 2 to obtain the correct result 

Tlius 9-(3-2)=9-3+2 

Similarly o-(6-c)=a-&+c 

These results shew that when an expression within brackets is 
preceded by the sign - , the brack ets may be removed if the sign of 
every term within the brackets is changed 

Converseh, any part of an expression may be enclosed within 
brackets and the sign — prefixed^ provided tkic sign of every term 
within the brackets is changed 

Thus 9-7-3+8-5=9+8-7-3-6=9+8-(7+3+6), 

and the expression a-6+c+<Z— c may be written in any of the 
following wajs 

a-(+6-c-rf+c), 
a-6-(— c— t?+c), 
a— 6+c— (— c?+c) 
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63 Sometimes a line called a vincnluin is draw-n over numbers 
or symbols vrhicb are to be taken together 

Thus a-(6+c) and a-6+c are used with the same meaning 

64 Suppose J owes £o to J? Then -^’s debt is represented by 
-£5 Next suppose that B forgives this debt, that is to say, taies 
t£ a 7 cay or subtracts This act is represented bv —(debt of £5) 
01 -(-£5), and is evidently equivalent to gttung £5 to for now 
A IS £5 better off than before 

Thus — (-5)s=+5 

Similarly we conclude that -(-a) is equnalent to +cu 

65 When all the terms of an expression talen as a whole are 
to be multiplied or divided by a giien number, the expression 
is enclosed m brackets 

Thus the expression (9+5)x6, which may also be written 
6(9+ *1)5 means that the sum of 9 and 5, namely 14, is to be multi- 
plied by 6, giving the result 84 

Now we have seen in Art. 18 (in) that the same value is obtained 
b\ multiplying the two terms 9 and 5 separately by 6, and adding 
the results. 

Thus 6(9+5)=54 + 30=84. 

Or, generally, m (ce + 6) = am + bm 

In the same way 6(9 — 5)=6 x 4 =24^ 

and 6(9 - 5)=54 - 30=24 

Or, generally, 7n(a - b)=^am — b 7 n 

Convcrdclj/j ]ust as 11 rens+S ^^7?5=19 tens, 
so llx+8x=l9x 

Similarly 15y- 3y = 1 2y, 

and lay - 3y+27/= 14y 

66 "^^en the terms of an expression dijfer only in thew co- 
ejiicients the\ can alwrays be combined as in the last aiticle Tho 
process is known as coUectmg coefficients 

Such expressions as 7a+36— c, 6fl6— 2ccf, where the letters (or 
combinations of letters) are different in different terms, cannot be 
simplified unless we know the numerical values of the letters 
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B7 To prove that («+&)(c+ci)=ac+6c+ad+6c? , 
(n) (a+6)®=a2+2a6+6* , 

(ill) (a+6)(a-&)=a®— 

(i) "We have seen that m{c+d)=cm,+dm (Art 66 ) 
"Wiite a+6 in the place of wi, then 

(a+6)(c+<i)=c(o+&)+c?(a+6) 

=ac+6c+a<f+6rf 


This may also he shewn graphically In the following diagram 
we have a lectangle ivhose adjacent sides aie a+b and c+d units 
respectively 


The whole area=(a+&)(c+cQ square 
units, and it is made up of four 
smaller rectangles whose areas are* 
ac, ho, ad, hd, square units respec- 
tively 


Tims 


{a+b){c-{-d)=ac+bc+ad-^hd 


ac 

he 

ad 

bd 


\d 


Similarly 


(n) 


Similarly 


{fi-\-li){p — d)=ac-\-bc—ad—bd 


(ct -f- 6)® = (a -J- 6)(o -1- 6) 
=a‘+ab-\-ab-]rb^ 
=o®+2a6-t-6® 


(a — 6)® = a® — 2a6 + 6® 


a b 



ab 

ab 

6* 


« b 


(ill) (a -f- 6)(a — 6) = a® -1- a6 — a6 - 6® =5 o® — 5® 

Exampi-es (i) 103 x 97 = (100 +S) (100 - 3) =100® -3® 

= 10000 - 9 = 9991 


(ii) 339® - 319® = (339 + 319) (339 - 319) 
=658x20=13160 


68 In such expressions as (9+6 — 6)— 2, the brackets shew 
that the group of terms 9+6—5, taken as a whole, namely 10, is 
to he divided ny 2, giving the result 6 

The expression (9+6 — 6)— 2 may also he written — 

'which form the line acts as a vinculum to shew that the terms 
9+6 — 5 are to he tahen as a whole 
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Example DtsUngmsh hetioeen 

(i) 13-5x2a?M^ (13-5)x2, 

(ii) (16-4+9)-3a7Ui 16-4+9-3, 

(hi) (^-12)-(6-3)awd 24-12-6-3 

(i) 13-5x2 means that the product 5x2 has to bo subtracted from 
13 , thus the result is 13 — 10, or 3 

(13-5) X 2 means that 13-5, taken as a whole, has to be multiplied 
by 2 , thus the result is 8 x 2, or 10 

(n) (16-4+9)— 3 means that 26-4+9, taken as a A\hole, has to be 
dmded by 3 , thus the result is 21-3, or 7 

16 - 4 + 9-3 means 12+^ , thus the result is 12+3, or 15 

(ill) (24- 12) -(6 -3) means that the diflcrenoo betucoii 24 and 12 
has to be dnidcd bj the difforonoe botucen 6 and 3 , thus the result is 
12-3, or 4 

24-12-6-3 means 24-“^ -3^ thus the result is 24-2-3, or 19 

From tlicse cases it appears that m an expression Mhioh in\olves the 
signs + , - , X , — , the order of the operations is important 

Operations within brackets mmt he performed firsts when no hxLckels 
art Twed, all operations of mnltiplication and division must he performed 
before those of addition and siibtraclton 

EXAMPLES m. c 

In Examples 1-12 read off the expressions when the brackets have 
been remo\ ed 


1 

8 + (5-3) 2 

10 -(6+3) 

3 (9-2)+7 

4. 

IS-CS-S) 6 

7+(3+2) 

6 (11 -3) -(8 -2) 

7 

a + (6-c) 8 

a-(6+c) 

9 (a-b)+e 

10 

ff-(6-c) IL 

6 + (c+a) 

12. (a-6)-(c-tf) 

Simplify 



13 

15-3x2, (15-3)x 

a 14. 

(18-6)-3, 18-6-3 

15 

15+4x3 + 6 

16 

(16+4) X (3 + 6) 

17 

32-8-4+2. 

18 

(32-8) -(4+2) 

19 

45+3x6-^ 

20 

46- (3+6)-^ 

21 

(27 -5) -2(16 -10) 

22 

(27-5)-^®^^® 


Simplify, by removing brackets and oolleoting coefficients, 

23 7a+3a-4fl 21 lOh-35+85 25 10a; -(8a? -3a?) 

'26 14m-7n(6+2) 27 (15-3)y-6y 28 (12-7)ar-(4-3)a? 
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69 UlustratioRS leading np to Eanations The value of an 
unknown number can be found if we are told how it is connected 
with one or more known numbers Foi instance 

(i) A certain number lohcn added to 5 gives 11 as the sum Here 
the number in question is evidently 6 

(ii) If a certain number is taken from 20, the remainder is 13 
Here the number is cleaily 7 

(ill) A certain number multiplied by 8 gives 32 as the pioduct 
We see at once that the number is 4 

(iv) A certain number divided by 9 gives 5 as the quotient Here 
the required number is evidently 45 

EXAMPLES m d, {Oral ) 

1 What number when added to 8 gives 20 os the sum ^ 

2 What number must be taken from 16 to make the remainder 7 ? 

3 If from a certain number II is taken, the remainder is 24 
What must the number bo ’ 

4. Two numbers added together make a sum of 27 One is 18 , 
what IS the other ’ 

The difiercnco between two numbers is 14, and the greater is 
30 , what 18 the less ^ 

6 What number when multiplied by 7 gi^ es 66 ? 

7 The product of two numbers is 84 One of them is 12, what 
IS the other ’ 

8 Three numbers multiplied together gl^o 72 Two of them are 
known to be 9 and 4 , what is the third ’ 

9 What number divided by 11 gives 12 as the quotient’ 

10 In a dnnsion sum the dividend is 96, the quotient 8, and there 
18 no remainder What is the dl^^ 60 ^ ’ 

If a: denotes an unknown number, state its value wlien 


u 

a;+7=13 


12 

8+a;=21 


13 

a:-4=ll 


14 

19-®= 12 

16 

18=sa:+9 


16 

11 

1 


17 

a;x3=9 

18 

XX 5=20 

19 

4x®=28 

Give the \aluo of y whdn 




20 

y+3=4+7 

21 

QO 

1 

11 

22 

y-3=10 

23 

7y=35 

24 

00 

II 

25 

lly=44 

26 

<< 

I 

tl 

27 


28. 

1=6 


E 


I AB^HS 
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60 EqLuatiOBS An equation is a statement that two alge- 
oraical expressions are equal 

Thus (i) a?+l=6, 

(u) 3a?+2=14~a. 

are equations 

The parts of an equation separated by the sign of equality are 
called sides of the equation, and are distinguish^ as the right side 
and the left side 

It will be found on trial that there is only one numencal lalue 
of X which makes each of the equations (i) and (n) a true aiith* 
metical statement 

Thus a:+ls=6 18 only true when a;=4, 

and 3t+2=14-:r is only true when :P=3 

These values are said to satisfy the equations 

The object of the present section is to shew how to find the 
values which satisfy equations of the simpler kinds. 

61 The symbol whose value it is required to find in any 
equation is called the unknown quantity The process of finding 
its value IS called solving the equation. The lalue so fonnd is 
called the root of the equation 

62 In the solution of the equations with which we are con- 
cerned the process depends only on the follow ing axioms 

1 If to equals we add equals the sums are equal 

2 If from equals we take equals the remainders are equal 

3 If equals are multiplied by equals the pioducts are equal 

4 If equals are divided by equals the quotients are equal 

Example 1 Solve ike equation 7a; = 14. 

Dmdmg both sides by 7 (Axiom 4), we get 

a;=2. 


Example 2. Solve ike equation ^=5 

Multiplying both sides by 2 (Axiom 3), wo get 

a:=10 

Example 3 Solve ike eqitation 7a; - 2a;= 11 +2 
First collect the terms on eaoli side , thus 

fia;=10 

Dmdmg by 6 (Axiom 4), we get 

a ;=:2 
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Example 4 Solce the egucUton 3 (a; - 2) - 2=a; + 12 

Bemoving the brackets, we have 

3a?-6-2=a;+12 (i) 

SabtraotiBg x from each side, wo get 

3x-a;-8=12. 

Adding 8 to each side, we have 

3a;-a:=12+8, „ , (ii) 

2a:=20, 

dividing by 2, x= 10 

Note. By carefulty examining the lines marked (i) and (ii) it will 
be seen that any term may be removed from one aide and irailaferred to 
the other by merdy changing its atgn 

63 Be^nners should venfy, that is, prove the correctness of 
their solutions by substituting, in both sides, the value obtained 
for the unknown quantity 

In the lost equation 3(a;-2) -2=a;+12, 
if a?=10, 

the loft side=3 x 8 - 2=22, 
and the nght side= 10 +12=22 

Since these two results are equal tlio solution is correct 


64 From the above examples it will be seen that the object in 
each case is to reduce the equation, by means of the axioms, until 
it consists of a single term containing the unLnovm quantity on one 
aicfe, and a single hioum term on the other The root is then found 
by dividing each side by the coefficient of the unknown quantity 


EXAMPLES m e 

{Examples 1-17 may he taJeen orally ) 
Find the values which satisfy the following equations 


1 

3:r=12. 

2 

4x=lG 

3 

00 

11 

4 

7a- =21 

5 

6=2x 

6 

lla:=33 

7 

9a:=54 

8 

52= 13a: 

9 

2=® 

10 

5=4 

3 

11 

?=30 

4 

12 

1=16 

13 

a;+2a;=10- 

7 


14 

3a:+5x=28 

-4 


16 

It 

1 

H 

00 


1 

CO 

CD 

a:=10 

17 

17a: 

-4a:=26 
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Pind the \aluos which satisfy the folloving equations 

18 7x-4=17 19 3x-5=10 20 ac+15=23 

21 4a:-3=3a:+4 22. 8a:-9=39-4a? 23 6a?+3=5l5-ar 

24. 3a;+4=6(a:-2) 25 2a?+3=10-(2;i:--3) 

26 2(x+7)=30-(*-2) 27 16«-l = 17+3(G-«a:) 

28 48-a?=7(18-2a;) 29 23(3a;-G)=3(6a;+8) 


65 Simple Applications We shall now shew how aiith- 
metical examples may be solved by the aid of equations llio 
piocess consists of expressing the veibal statouioiit of tho question 
by means of signs and symbols , an equation is thus formed winch 
can be solved by the methods aheady explained After tho 
first example the solution will be left us an exorcise foi the pupil 

Example 1 Tht diJTcrence helioeeji ttoo rntmlHira B , if I he added 
to Jive times the smaller^ the result ioill he twice the greater Jind the 
mimhers 

Let X bo used to denote tho smaller number, then x^S denotes tho 
greater 

Five times tho smaller, increased bj 1, is denoted by 6a?+l , 
and twice the greater is denoted by 2(a;+S) , 
hence, by the conditions of the question, 

6a;+l=2(a;+8) 

= 2 ® + 10 

Subtracting 2x+l from each side, wo got 

3r=16, 

and a:+8s=13 

Thus the two numbers are 5 and 13 


Ex^ple 2 ^^7 between Aj and (7, so that A may have 

Es 10 more than B, and jB Rs 8 »no)c than C 

Let X repiiMcnt tho number of nipecs tliat G has, then B lias x+S 
rupees, and A has a:+8+ 10 rupees 

Hence a? + (ar+8) + (a, + 8+ 10)==47 , 

whence it will be found that a:=7 , 
so that (7 has Rs 7, H Rs 16, ^ Rs 25 

Nora Tho symbol a- represents a mmhet, and such loose and 
inexact evpiMsmns as "Let a, eqiuxl wliat O has," or "Lei x equal C’s 
money must never be used a « <> 
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Example 3 A sum of £S lie ts made up of 124: coins whtch are 
either florins or shillings how many a? e thei e of each ? 

Lot T denote the number of florins^ then 124»a;=the number of 
ehilbngs 

But X florins +(124 -a;) shillings make up £8 17a , 
expressing all in shilhngs, wo ha^ o the equation 
2a;+124-a:=177, 

whence a; =53 Thus there wove 53 florins and 53 shillings 

Noth It is important to express all tho quantities in the same 
denomination shillings arc hero scleotcd as being tho most convenient 


EXAMPLES m f 

1 Find two numbers whose sum is 28, and whose diflercnce is 4 

2 Dn ido 45 into t^^ o parts so that twnco the greater equals three 
times the less 

3 If double a number is increased h} 3, and tho result multiplied 
by 4, the product is 52 , find the number 

4. Dmde 60 into two parts, so that threo times the greater may 
exceed 100 by os much as eight times the less falls short of 200 

6 Divide £67 between -4, -B, and C, so that A may h ivo £15 more 
than Bj and B £8 more than C 

6 Divide Rs 66 between A^ and (7, so that H’s share may bo 
double of A% and C ina} ha\e Bs 4 less than B 

7 If a sum of £85 is dnnded between A^ B, and (7, so that A has 
£10 less than B, and C has thico times as much as A , find tho share 
of each 

8 Divide Rs 188 between -4, J5, and C, so that A may have Rs 37 
less than 7?, and O^b share may bo Rs 11 more than twnce A^b shaie 

9 A purse contains £2 138 6c? in shillings and sixpences Tho 
number of coins is 67 , how many ai o there of each kind ’ 

10 A and B have Rs 12 between them , A recci\es Re 1 4a from 
B and finds that lie has seven times as much money as B how much 
had each at fiist’ 

11 A has threo times as much monoj as B , after gning B ten 
rupees ho has only tivicc as much w liat had each at first ^ 

12 Two boys together havo £1 108 , if one had 68 less and the 
other 98 more, the former^s money w^ould bo one half that of tho latter 
what has each of them ? 



CHAPTER IV 


Factors Prijie Numbers Highest Common Factor 
Lowest Common Multiple 

66 One number is a factor (or measure) of another 'when it 
divides the other without remainder 

Tims 3 and 5 are factors of 15 , 2, 3, 4, 0 are factors of 12 

The Tvoi'd measure is going out of use, but it is convenient to 
retain it in connection with concrete quantities 

Tims a foot, a 3 ard, and a furlong are measures of a mile. So also> 
a shilling, a florin, and a half oro'nn are measures of a Boveroign. 

67 A number which is exactly divisible by another number 
IS called a multiple of it 

Tims 63 18 a multiple of 7, and of 9 

And, if m stands for any 'whole number, mss is a multiple of r 

68 All multiples of 2 are called even numbers 

Thus 2, 4, 6, 8, 10, are e^ en numbers 

Numbers which are not multiples of 2 aie called odd numbers 

Thus 1, 3, 5, 7, 9, are odd numbers 

^ ^ stands for any whole number, then 2a is the 
symbol for any evesi number, and 2rt + l represents an} odd number 

69 A prime number (or a prime) is one which has no factors 
except itself and 1 

Thus 2, 3, 6, 7, 11, 13, 17, 19, are primes 

70 A composite number is one which has other factors be- 
sides itself and 1 

Thus 6, 15, 27 are composite numbers 

71 ^o numbers are said to be prime to each other when 
their only common factor is 1 

Thus 10 and 13, 16 and 17, 40 and 49 are pairs ot numbers pnmo to 
each other It is to bo noticed that the numbers themselves are not 
necessarily prime numbers 
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^''72 It IS impoitant to notice the way m which any whole 
number can be expressed in terms of powers of 10 For example, 
4693=4 X 1000+ 6 X 100+ 9 x 10 +3 
=4xl(P+6xlO-+9xlO+3 

Similaily, any number N consisting of four digits a, 6, c, r/, in 
order from left to right, may be expressed as follows 
N=axl(P+6xl02+cx 10+c? 


Tests of Divisibility 


73 In the present section the woi’d divtsihle is to be understood 
as divisible vntnout remainder 

To find when a number is divisible fty 2 or 5 

NAny number which ends with a cipher is a multiple of 10, and 
therefore divisible by 2 and by 5 

\Any number greatei than 10, winch does not end in a cipher is 
made up of a multiple of 10 together with the number expressed 
by the units* digit Hence if this last digit is divisible bg 2 or 6 
the whole number is divisible by these factors respectively 


Examples (i) 38416 = 38410 + 6=a multiple of 10+6, 
( 11 ) 38416= 38410 + 5=a multiple of 10+5 
Tims (i) 18 a multiple of 2 , (ii) is a multiple of 5 
Note All even numbers must end in 2, 4, 6, 8, or 0 , 
All odd numbers ,, ,, 1, 3, 5, 7, or 9 


i 74 To find when a number ts divisible by A or 2b 
Any numbei ending in two ciphers is a multiple of 100, and 
therefore divisible by 4 and by 25 

"-'Any number greater than 100 which does not end with tw’o 
ciphers is made up of a multiple of 100 together wuth the number 
formed by the List two digits Hence if this last number is divisible 
by 4 or 25 the whole number is divisible hy these factors respectively 


Examples* (i) 34736 =34700 + 36= a multiple of 100+36 , 

(ii) 34775 = 34700 + 75= a multiple of 100+75 
Thus (i) IS diMSiblo by 4 , (ii) is dn isiblo by 25 

76 To find when a number ts divisible hyS or 125 

Proceeding as before we may shew tliat a number i$ divmhle by 
8 or 125 when the number formm hy its last three digits ts divisible by 
these factors respectively 


Examples, (i) 43136 and 43560 are divisible by 8 , 
(ii) 43625 and 43500 are divisible by 125 
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76 To find when a mmber is divisible by 9 or Z 
Take any number such ns 68476 

No \7 68476 = 50000 + 8000 + 400+ 70+6 
Also 60000=55 x]0000 = 6C9999+l)=(a mult of 9)+6, 
8000=8x 1000= 8(999+l)=(amult of 0)+8, 

400=4x 100= 4(99+l)=(a mult of9)+4, 

70=7x 10= 7(9+l)=(a mult of 9)+7, 

6= 6 
Hence, by addition, 

68476=a multiple of 9+the sura of tbe digits 6, 7, 4, 8, 6 
In the same way it may be shewn that any number greater than 
10 18 a multiple of 9+the sum of its digits, hence a mmhci is 
dtvuible by 9 only when the sum of its digits ts so dii isible 
Again since 9 is a multiple of 3, 

any number=a multiple of 3+the sum of its digits , 
that IS, a number is divisible by 3 when the mm of its digits is so 
divisible 

Notes (i) A number is divisible by 6 when it is oven and also 
satisfies the tost for divisibility by 3 
(ii) When a number is dnndcd by 9 or 3 the remainder is the same 
as when the sum of tlio digits is divided by 9 or 3 
Hence also the remainder on dividing a number b\ 9 may bo obtained 
by ** easting out the mnos ” (Art 12) fiom the sum of the mgits 

Example Find the remainders when (i) 8145, (u) 5S07G13 are divided 
by 9 

(i) The sum of the digits =18, whioh is a multiple of 9, thus the 
number is diMsible by 9 

(u) The sum of the dimts = 30 , and 30 dn ided by D IcaA cs a remainder 
3 Hence by Art 76, Note (ii), this is also the remainder wlicn the 
given number is divided by 3 

77 To find when a number ts divisible by 11 
We first note the following results 

10 = 11 - 1 , 

100= 99+1 =(a multiple of 11)+ 1, 

1000 = 990 + 1 1 - 1 =(a multiple of 1 1)-- 1, 

10000= 9999+1 =(a multiple of 11)+ 1, 

100000= 99990+11 -l=(a multiple of 11) -1 
and so on. 
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Now take any number such as 763425 

Then 763425 =5+ 20 +4()0+30{K)+ 60000 +70()0W 

Also 5= 5, 

20=2 X 10 =(a multiple of 11) - 2, 

400=4x100 =(a multiple of ll)+4, 

3000=3 X 1000 =(a multiple of 11)— 3, 

60000=6 X 10000 =(a multiple of ll)+6, 

700000=7 xl00000=(a multijile of 11)— 7 
Hence, by addition, 

763425=(a multiple of ll)+5-2+4-3+6-7 
multiple of ll+(5+4+6)-(2+3+7) 

Now 5+4+6=the sum of tlie digits m the Ist^ 3id, 5th (or odd) 
places, and 2+3+7=the sum of the digits in the 2nd, 4th, 6th (or 
eien) places 

Since the reasoning is quite general u e conclude that a 
i$ divisible 11 provtded that the difference between the snm of the 
digits in the even places and the sum of the digits m the odd places ts 
divisible hg 11, or equal to 0 

78 With the exception of diMsibihtv b'v 7 (for which theie is 
no useful test) wo ha%o now tests for dnisibility by all numbers 
up to 12 

They maj be summarised as follon s 
A number is di\asiblc b\^ 

2, if it ends in 0, or m a digit winch is a multiple of 2 , 

% if the sum of the digits is dmsiblc by 3 , 

4, if it ends in 00, or in tivo digits winch form a number dmsible 

by 4, 

5, if it ends in 0 or 5 , 

C, if it is c\cn and also satisfies the test for divisibility by 3 , 

8, if it ends in 000, or in three digits which form a number 
divisible b^ 8 , 

0, if the sum of the digits is dnisible b}*^ 9 , 

10, if it ends in 0, 

11, if the dificrcnco between the suras of the digits m the even 

and odd places is 0 or a multiple of II , 

12, if it is divisible by 4 and by 3 
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79 Bj means of Art 76 may give tlie reason for the Test 
of Multiplication by “casting out nines” to ^hich reference vras 
made in Art 12 

When dl^’^slon is not exact e know that 

dmdend^{divi$or x q\ioUent)'\’Tema\nder 

Let a and h denote two numbers which i;\heD dnided bv 9 givo 
quotients c and rf, and lemainders e and / respectively That is, 
e and/ are the remainders after casting out nines from the sums of 
the di^ts of the two nunibei's a and h 

Then a=9o+e, 6=9cf+/ 

product of a and byproduct of 9c+e and 9d+/ 

=(9c+c) X (9rf+/) 

=9(? 9ar+9rfe+9c/'+c/^ 

product of a and fc=a multiple of 9-f product of e and/ 

Hence the remainder left after casting out nines fzom the 
product of the two numbers a and h is equal to the reniaindei left 
after casting out nines from the product of e and / See Art 12 


Sesolution into Prune Factors 

80 Suppose it IS requiied to find all the prime numbers less 
than 100 

We first write down all the numbers in then natural ordei up 
to 100 

I, 2, 3, ^ 6, 1^, 7, ^ Ki. 

II, 12, 13, H >6, 17, 16, 19, 2Q, 

2L 22, 23, H 26, 26, K, 26, 29, 50, 

and so on 

Beginning from 2, we strike out e\er^ second number, 4, 6, 8, , 

thus rejecting multiples of 2 The next pnme number is 3 , we 
theiefore stnke out every third numbei 6, 9, 12, , thus rejecting 

multiples of 3 Some of these being also multiples of 2 will have 
been rejected already 

Horn 6 we stnke out every fifth number (not almdy struck out) 
and thus reject all multiples of 5 Proceedmg in this avay we 
eventually reject all multiples of the pnme nunibers 2, 3, 6, 7, 
Hence when the process is complete the numbers left are pnme 

This method was discovered by Eratosthenes in the third centmy 
B,o , and IB referred to as the Sieve of Bratosthenes 
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It Will be found that the piinie numbera less than 100 are 

1, 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 

41, 43, 47, 63, 59, 61, 67, 71, 73, 79, 83, 89, 97 

81 A number is said to bo icsolvcd into piinie factors when it 

IS ovpiessed in the form of a product only of prime numbers or 
their powera 

Thus 700=7x10x10=7x2x5x2x5=7x22x62 

82 A composite numbei can often be expi'cssed in factors in 
diffei'cnt ways, but there is only one way of resolntion mto 'prime 
factors 

Thus 144= 12 X 12=9 x 16=4 x 36, 

but 3x3x2x2x2x2, or32x2^i8 the only way of ^vnting it in prime 
factors 

Examplf 1 Resolve 7020 into prime factors 

10 1 7020 The number is ob\nously dnisiblo by 10 , the first 
9 1 702 Quotient satisfies the test for 9, and the next quotient 
that for 6 The quotient 13 is prime 

13 

Thus the number=10x9xGx 13=2x 5x3'^x2x 13 
=22x32x6x13 

Wlicn divisors are not oAudont the prime numbers should be tned in 
succession 

ExAMPiiF 2 Resolve 9163 into prime factors 

Taking tlic primes in order we find that the tests for 
2, 3, 5 are not satisfied Wo next try 7 as often as 
possible, and then 11 The quotient 17 is prime 

17 

the numbor=7 x7x 11 x 17=72x 11 x 17 

Examplf'3 To find xoheiher 467 xs prime or not 

Wo find by trial that 467 is not dnnsiblo by any of the primes 2, 3, 
5, 7, 19, 23 But on dn idmg by 23 wro get a quotient less than 23, 

and we need go no further For if 467 contained a pnmo factor 
beyond 23, the quotient would bo less than 23, and must have been 
revealed ns a factor by the former trials Henoo 467 has no pnmo 
factor greater or less than 23 , that is, it is a pnmo number 


7 9163 
7 1309 
11 1^87 
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EXAMPLES IV a 

Without actual division find which of the following numbers are 
diwsiblo by one or more of the factors 3, 4, 5, 8, 9, 11 

1 204 2 171 3 153 4 . 316 6 341 6 730 

7 2211 8 1009 9 8712. 10 10967 11 36324 12 924 

13 Without division find the remainder when each of the following 
numbers is divided by 9 

218, 3407, 276381, 4327065, 12346678 

14. In the followng numbers supply the missmg digit so as to make 
each a multiple of 9 

30*4, 573*1, *6708, 836*67 

15 In the following numbers supply the missmg digit so as to make 
each a multiple of 11 

148*3, 7*503, 8276*846 

16 What 18 the smallest number which must be added to 803642 in 
order to obtain (i) a multiple of 9, (ii) a multiple of 11 ? 

Separate into prime factors 

17 46 18 84 19 132. 20 105 

22 288 23 405 24 . 462. 26 980 

27 3160 28 9009 29 3332. 30 6382 

31 6120 32 7245 33 19206 34 . 249984 

In Examples 35-44 find which of the numbers are prime Express in 
prune factors those 'which are not prune 

35 67 36 303 37 113 38 679 


21 

26 


135 

1386 


40 712 41 223 42 317 


43 667 


39 

44 . 


197 

10681 


numbera (i) 7543 and (n) 8029 m their complete 
form as the sum of powers of 10 with numerical coefficients 

1 you express the number whose digits, in order from 

byy^/’®^*’ expressed 

i Write down a number whose digits are a, I, c, and state the 
condition that it may be ffivisible (i) by 2, (n) by 6 

48 Express in symbols a number whoso digits are a, h, c, d 

Provo that the number is divisible by 9, if a + h + c+d is &o divisible 

‘‘"y numbers whose digits are I, m. v fbv takinff 

™ diflference between 

such numbers is always divisible by 9 c'-wceu swo 
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83 TIic square root of a nunibci is that number whose square 
IS equal to the gneu ninubci 
Thus the square root of 49 is 7, bteauso 7^=49 

TIic cube root of a nuiubci is that number whose cube is equal 
to the gnen numbei 

Thus the cube root of C4 is 4, because 4®=C4 


Note TIic square and cube root of 1 arc each equal to 1 

The root of n lunnbcr is denoted b} the symbol mth n small figure 
prefixed to indicate the ordn of the root In the case of the square 
root the small figure is usuall} omitted 

Thus the square root of 9 is denoted b}^ <J/9 or more simpl} by ji^/9, 
the cube root of C4 

The BjTnbol sj is sometimes referred to as the radical sign. 

84 Tlie square of a composite nunibci must contain the square 
of e’very factor of that number Foi example 

6=3x3, 62=2x3x3x3 =22x3=, 

56=2^x7, C62=2’x 7x23x7=2^x72 

It will bo noticed that each prune factoi of the numbci is 
repeated an e\en number of times in the square of the numbei 
Con\crsel), when a square numbci has been expressed m piime 
factoi-s, its square loot can be xMitten clown at once simply 
hahnng the indev of the power of each piinic factoi 


Exaiiple 1 
Hero 


EvAaiTLr 2 
nnmhtr or not 

Hero 


Find t1 c fiqitai e of tbc square number 213444 

213444 = 4 x 9x11^x49 ^ 

=2;»x32xll2x72, 
sq root of 213444 = 2 x 3 X 11 x7 
=462 

means of factors find whether 5202 ts a 


Hero 6292=4x9x72x3 

=22x33x72 

And since 3 occurs to an odd ][)ow cr, 5292 is not a square 
numlicr 


9l63m 

111 

fiS20 

n 

|£3D 


4V 

sqitaie 

^1 

5202 


1S2S 

7 

|m 


85 Wlien a number is expressed in factors its cube contains 
each factor repeated 3 times 

Thus 10=2x6, 10'3=2x6x2x5y2x6 =23xff*, (i) 

18=2x3=, 183=2 X 3= y 2 X 3= X 2 y 32=23 X 3® (u> 

In (i) caoh of the factors 2 and 5 occurs 3 times in the cube 



ff 
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It should also be noticed that tho cube of every e\en number 
must contain the factor 2®, or 8 

Conversely, when a cube number has been expressed m prime 
factors, its cube root can be written down by taking the product of 
the prime factors each with an index which is one third of the 
correspondmg index in the cube number 

Moreover any even cube number must be divisible by 8 Hence 
the method of the last article may be very quickly applied 

Exaotle. Find ike cube root of the cube number 3652264 


Here 3652264=8 x 7* x 1331 8 [8052^ 

=2®x7®xll* 7(456533 

71G5219 

cube root of 3652264=2 x 7 x 11 fjwn 

= 154 1881 


We first use the factor 8 since the number is even 

Then on finding that 7 is a factor wo dinde by it three times, and 
1331 18 obviously the cube of 11 


EXAMPLES IV b 

{Examples 1 to 17 and 33 may he talen orally ) 
Bead off the square roots of 


1 

4, 9, 16, 

25, 36, 49, 64, 81, 

100, 144 

, 169 


2 

22xff> 

3 sr-xv 

4. 

2‘x3® 

5 2«x5® 

6 

3»xl3* 

7 6^x2® 

8 

3®x2‘x5< 

9 2®x7=x5« 

10 

dTh^ 

IL 2oo"6< 

12 


13 81oV 

Read off the values of 




14 


16 ^/52 2= r- 

■ 16 

Vl6aW 

17 \/l44m*;i® 

By separating into prime factors determine which 
numbers are squares, and find their square roots 

oE tho follo'vnng 

18 

324 

19 676 20 

628 

21 1323 

22. 2.304 

23 

10082. 

24. 1936 25 

3136 

26 6294 

27 7056 


Fmd the least factor by which the following numbers must be 
multiphed so that in each case the product may be a square number 

28 392. 29 605 30 1584 3L 1183 32 19845 

33 Read off the cube roots of 

8, 27, 64, 125, 216, 343, 512, 729, 1000, 1331, 1728 
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TIio following numbers are perfect cubes Find their cube roots by 
means of factoid 

34, 10048 35 21952. 36 46656 37 91125 

38, Find the least square number that is dnnsiblo b 3 7) 8, and 9 

39 Find a square number lictwccn 1000 and 2000, ^\liich is divisible 
bv 18 

40 If «=£3, ?;=4, c=27, find the ^aluo of 

(i) Jabc (ii) (wi) (a + b) (n) s/25(a-+62j 


Highest Oommon Factor 

86 A factor ^hich dnidcs t^^o or nioie numbei'S is called a 
common factor (oi common measure) 

Thus 5 18 a common factor of 15, 35, and 45, 

and IS a common factor of aa, bx^ and ex 

87 Tlie Highest Common Factor of two or more numbers is 
the highest ntimbei mIiicIi divides each of them exactly Tlie 
abbrcMation H C F is used foi the words hqhcst coinmon factoi 

Tlie terms Jaqhcst common dnmor (H C D ) and qrcatest common 
measure (G C M ) .ire sometimes used instead of highest common 
factor 


88 In the case of numbers \\hich ha\e been expiessed in prime 
factoi's the H C F can bo wTitten dow n h} inspection 


Example Ftnd the HCF of 126, 390, and lOSO 
Expressing the numbers in prime factors it Mill be found that 

lOA— o highest XMJMcr of 2 mIucIi Mill dmde 

j,.o — xi-x/, 2, 2=, and 2» is 2, the highest poMci of 3 

396=2* X 3^ X 11, which m ill dn ido 3^, 3^ is 3“, and tliorc are no 

moo rrt o-j r otlicr commou factors 
J0S0=2*xTx6 ^ ^ ^ 

Thus the H C F is 2 x or 18 


89 Sometimes the IT C F mar be found without expressing all 
the numbers in piinie factoiM 

Example, Find the H C F q/* 440, 1800, 2800 

440= 10 X II x4, and of these three factors 10 and 4 divide all three 
numbers, 11 docs not 


ihoHCF =10x4=40 
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EXAMPLES IV c 
{Examplea 1 to 14 may he iaJen 07xtily ) 
Rend off the HOP of 


1 

9, 15 2 

12, 18 3 

6,24 

4 16, 20 

5 

27, 45 6 

28, 

49 7 

42,60 

8 35, 56 

9 

12,72 

10 

30,45 

11 

4, 6, 12. 

12 

14, 21, 28 

13 

24, 30, 36 

14. 

15, 60, 76 

Find by resolution into pnme factors the H 0 F of 


15 

144, 180 

16 

46, 138 

17 

136, 153 

18 

136,225 

19 

198, 308 

20 

240, 612. 

21 

384, 1206 

22 

891, 231 

23 

46, 120, 180 

24 

24, 72, 108 

25 

51, 68, 163 

26 

36, 108, 216 

27 

111, 74, 185 

28 

140, 210, 315 

29 

360, 600, 550 

30 

234, 288, 270 

31 

540, 945, 1216 

32. 

660, 1617, 4235 

Write doivn the H C F of 




33 

Zxy", 

34. 

8oI>«c, 12a"l)c» 

35 

20p^gf, ISp^grr 


36 16a56, aktc», 32aW 37, 21cucy, 

90 When the numbers are not easily separated into prime 
factors a different pincess has to be used 

The method depends on the following pnnciplea 

(i) If a number contains a certain factor, any multiple of tho 
number is divisible by that factor 

Thus 3 IS a factor of 15, and therefore of 15 x n, where n stands for 
any whole number 

(ii) If two numbei's have a common factor, it will divide their 
sum and their difference , and also the sum and difference of any 
multiples of them 

Thus 3 being a common factor of 27 and 15* is also a factor of 
27+15, and of 27 ->15 

Again 3 will divide 27m+ 15n and 27?Ji — 15n, where m and n stand for 
any whole numbers* 
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Evasim-e, FmdthclSCV of 500 aiid ISGS 


50G)lSWCi 

ir>is 

345 )r» 00 (l 

H2 

1 C 1 ) 34'»{2 

23 ) 101(7 

IGl 


DiMclc the greater nunilwr by 
the It’S*;, diMdc llit less bj tho 
remainder dnidc the first re 
nnindcr h\ tho nc%\ remainder, 
and Fo on till there is no remain 
dcr The Inst dnisor is tho 
Her required 


For the H C F of lh 03 and OOG is al'so a factor of 1803 - 506 x 3 , or 
345 , thtn fore a common factor of 50 G and 315 

Again the IT C F of these numlicrs m a factor of Ihtir difTvrcnco 
161 , and thertfore a common factor of 345 and 161 Thcrtfore also of 
345 - 161 x 2 , or 23 Therefore nlro of 101 and 23 And the htghcsi 
common factor of these ib ob\ lousU 23 

Trom this example it if fccii that the nictliod succtedF because at 
an\ fltage i\cr\ common factor of tlio onginal numl>crR is a factor 
of ibe diMdtnd and dnisor at that Rtngc Hence the If C F Mill 
be the same as that for the laM dnipor ami dnidend, that is the 
last diMsor is the H C F 

If in nn\ example b\ this method the Inst dnisor is 1 , the mimhcrs 
ha\c no common factor except unitj, that is the\ are prime to each 
other 


The work ma\ 1 )C amngcfl more compacth in parallel columns, 
placing tlio quotients to right and left nllenmtcl> Or inon ImcfU 
still 1 )^ employing the Italian method of dnision, but ns it ih difficult 
to detect a mistake made m the course of the nork this method is 
not rc^'ornmcndofl to beginners 


1 

50G 

1SG31*} 


31’> 

r»is 

7 

Ifil 

Gri 2 


ir.i 

'122' 



"23! 


Br Tin: Itai ia\ Mnrnon 


1 

iiOfl 

1803 

1 

IGI 

3 15 
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91 TIic voi k may often be sbortened by tlie follow mg donees 

(i) An} obvious factors rnnj bo rerno\ed from tlie niimbci's 
before ibc application of the lailc The H C F of thcFO f iclors, 
if anN, nnifit 00 resentd and multiplied into the HCF gnen 
by the rule 

(ii) Since c\cra remaindor contains the ITCF as a factor, wo 
ma\ throw out anj factor of the remainder at anv stage if it is 
not a factoi common to the numl^ra whoso HCF we aiti finding 

X Alt If s F 
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The following example illustrates the method aliove descnhed 
For companson we also give the full working by the method of 
Art 00 


Exasiple. Fivd the F of 5922i and 122012 


55224=8 X 9 x767, 
122012=4x11x2773 

We maj reject 9 and 11 which 
are not oommon factors The 
H C F of 8 and 4 is 4, which 
must be reserved as a factor of 
theHCF 


4 

55224 

122012 


40256 

110448 

3 

89GS 

11564 


7788 

8968 

5 

1180 

2506 


1180 

2360 


230 


H.CF =236 


13 

787 i 

2773 

3 


59 < 

2301 



177 

8|472 

The factor S is rejected because it is not a 


177 

59 

oommon factor of 767 and 2773 


Thus the H C F =4 x 59 


=236 


92 When thei'e are more than tv o numbers, not easily put into 
factors, we find the H C F of two , then the H C F of the result 
and a third number, and so on The final H C F is that required 

Exajiple 1 Find theKCF o/806, CG3, 377 

We may first reject 2 from the first, and 3 from the second number, 
and prooem ivith 403, 221, 377 

The rule gives 13 as the H C F of the first two, and since 13 divides 
377 it 18 the required H C F 

ExAiiiPiiE 2. What t8 the ffreatesi lenfjth iohtch can be wed to Tticasioc 
exacUy thefdlomng lengths 20 ft , 13 ft 9 in , 17 ft 6 in , 21 ft 3 in. ’ 

We must express those lengtlis in the same denomination and find 
their greatest common measure (Art 66) 

Eiroressed m inches we have 240 in , 165 m., 210 in . 255 in , and the 
G C M of these is 15 in , or 1 ft 3 in. 


EXAMPLES IV. d. 

i^dthoHCF of 

1 117, 221 2. 203, 319 3 559, 817 

6. 255, 391 6 329, 799 ^ 527, 1147 


4 644, 532 
8 623, 833 
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IV 3 


9 348, 1024 

12 . 1370, SlOl 
15. 13547, 170S1 
18 16934, 5404 

21 183, 793, 976 

24 . 42237,75582, 


10 . 1702, 1998 
13 4199, 5083 

16 20677, 31279 

19 16995, 64890 

22 658, 940, 1128 

L 25 3450, 


11 3451, 9367 

14 2893, 10520 

17 10549, 13563 

20 942-J8, 504900 

23 403, 744, 1023 

26244, 90225 


26 Find tlio greatest number ■which u ill dn idc 14490 and 31530 so 
as to Ica^ 0 the remainder 6 in each ease 

27 Find the greatest nunilicr ulitch mil dii’idc 11296 and 13528 
so as to Icnic reniaindcn 11 and 23 resiiectntlj 

28 Shcu tint 53477 and 6S401 are pnino to one another 

29 If two sums of £5 and 5 guineas are to lie paid in eoiiis all of 
one kind, uhat is the largest com that can lie used* 

SO What 18 the length of the largest square tilt that can bo used 
in pa\ing a hall 18 ft. 8 in bj 15 ft 9 in * 

*■^1 In finding the H C F of tuo numbers the last remainder is 35, 
and the quotients in order are 1, 2, 1, 3 Find the numbers 

Find the largest nunilicr uhich is such that when 142108, 
153509, and 166402 arc diiidcd b^ it, tlio remainders are all the same 

33 111 a long diMSion sum the quotient consists of tuo figures, 

if the disidcnd is 40051, and the tuo remainders arc 173 and 291, find 
the diMsor and quotient 


Lowest Common Jilultiple 

93 A number uliicb is exactlj dnisiblo bj two or more 
numbers is called a common multiple of tliose numbers 

Thus 42 IS a common multiple of 3 nud 7, 

and Tnxy is a common multiple of x and y 

94 Tlie lowest common multiple of two or more numbers 
18 tbc loKcst nunibct ailneli contains cacb of them os a factor 

Tlius each of tlio numliers 12, 24, 48 is a common multiple of 2, 3, 
and 4, but their Imccst common multiple is 12 

The term Irnst common multiple is also used, and the letters 
L.C M are used as an abbre% intion for cither terra 
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95 When numbers can be expressed in prime factors their 
L.C M can be written down by inspection 

Example Find the L 0 M of 18, 28, 108, and 105 

The L.G M must contain every pnme factor 
of each of the numbers, and moreover it must 
contain the highest power of each factor which 
appears in any one of them 
Thus it must contain 2- or it would not be 
a multiple of 28 , and it must contain 3® or it 
would not be a multiple of 108 The other 
factors are 6 and 7, which do not occur more than once in any of the 
gi\ en numbers. 

Thus the L.0 M. =:2®x3*x5 x 7= 3780 

Note We might have struck out 18 at once, since any multiple of 
108 must contain 18 os a factor 


18=2x3®, 
28=2® x7, 
108=2® x3», 
105=3x5x7 


96 The prime factors of the L.C hi may often be obtained 
more quickly by the following method It will bo seen that the 
woik admits of more than one arrangement 


7 |I^, 28, 108, 105 
3 |i^, 103, 15 

36, 6 

LCM =7x3x5x36 
=3780 


2 118. 28, 108, 105 
2 1 14, 54, 105 

3 1 1C. 27, 105 
3 1 9, 105 
3, 35 

LOM =2 x 2 x 3 x 3 x 3 x 35 = 3780 


ExjdaneUion After striking out any number which is a factor of 
any other, duide the remaining numbers by any prime fiictor which is 
a factor of two of them at least, bnnging doivn into the lino of quotients 
any number which is not divisible by the prime Repeat this process 
till the line of quotients consists entirely of numbers pnme to each 
other Then the product of the successne divisors and the final 
quotients is the LCM required It is important to observe that in 
the rule thus stated the divisors should be pnme numbers 


EXAMPLES IV e 


[Examples 1-30 may he taUn orally ) 


Read off the L C M of 
L 2, 6 2 5, 10 

5 6, 8 6 14, 21 

9 IS, 25 10 18, 24 

18 6,9,10 14. 6,12,18 


3 15, 10 

7 28, 21 
11 2, 4, 6 

16 6, 45, 30 


4 3, 8 

8 21, 35 

12 3, 6, 7 
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Bead off as the product of prime factors the L C M of 
16 2=x3, 3='x2 17 2x3=x6, 2»x5= 

18 2x3x7, 3x7x6 19 3= 7, 6 7=, 2 6= 

20 3S 22 3, 2 5= 2L 3® 7, 11, 7= 2. 

22 ab, be, ca 23 2ry, oyr, izx 24. Sar*, 4a;y, 12y® 

Bead off (as the product of prime factors) both the H C F and the 
L,CM of 

25 5 3®, 5® 3, 6® 3® 26 2* 7, 2 7®, 2® 7® 

27 3S 2® 3®, 21 3, 2 3® 28 ai®, dPb, a?b^ 

29 12a6, 66c, 4a6c. 30 9a^, 3y^, a:2/s. 

Find bj the method of prime factors the L C M of 


6 , 8 , 10 


6, 12, 15 


33 18, 24, 36 


34. 

4, 12, 16, 20 

35 

18, 27, 36, 28 

36 

16, 24, 48, 60 

37 

22, 33, 121, 132 

38 

14, 49, 84, 63 

39 

120, 144, 96, 100 

40 

12, 18, 30, 48, 60 

41 

63, 12, 84, 28, 70 

42 

16, 42, 64, 70, 80, 112. 

43 

135, 126, 90, 255 

44. 

80, 103, 64, 720, 864 

45 

60, 36, 65, 78, 208 


16o, 231, ooO 


Find by the method of pnmo factors both the H C F and the 
LG^I of 

45, 75, 225 47 28, 42, 98 48 165, 231, 550 

When the numbers are not easily separated into prime 
factors vre proceed as follows 
Let A and B be two numbers, and X then H C F 
Let A and B contain X exactly m and n times respectively , 
then A=wiX, and B=wX, 
where m and n have no common factor 

of A and B 

Hence the LOa^fcof two numbers van} be found by dmding 
their product b y their JBCJF 

Also we conclude tint the 'pr oductj>fj3VOjiumbe^ the same as 
the yroduct of their H C F aiSiXt C M 
In the same way it may be shewn that if ^ C are any t hree 

number s whose H Q F is X^ their L C M ^ 



86 


ARITHMETIO 


[CHAP IV 


Example Find ilit L C M 299, 221, and 769 
The H.C F of 299 and 221 is 13 By division we find that 
299=13 x 23, and 221 = 13x17 

Since all these factors must be factors of the L 0 M we make trial of 
the factors 17 and 23 applied to the number 769 Thus we find 

769=23x3x11 

Thus the L.0 M required= 13 x 23x17 x 3x11 = 167739 


EXAMPLES IV f 

Find the L C M of 

1 221, 633 2. 667, 437 3 J397, 3683 4. 817, 2021 

6 9669, 16116 6 3024, 4762,"7488 7 969, 3973, 2329 

8 What IS the least sum of money that can be distributed exactly 
either in half cron ns or half guineas ^ 

9 What IS the greatest number that 'will divide 3104, 20832, 
34144’ 

10 Find the smallest number nluoh contains 166, 168, 208, and 
432 as divisors 

11 What IS the lowest number which, when divided separately by 
16, 20, 48, and 36, %vill in eaeli ease leave 9 as remainder’ 

12. Fmd the H.C F and the L C M of 161, 253, 299, 322 

13 Four cisterns are capable of holding 72, 24, 66, and 120 gallons 

respeotivel 3 ^ What is the capacity of the greatest vessel nliich can 
be used to fill them exactly ’ V 

14 Determine the smallest sum of money out of which a number 
of men, women, and children respectively may receive £1 *1% 6d, 
ISs 9d , and 8d 3d, each 

15 Four men can walk 105, 112, 126, and 168 miles in a week 
respectively What is the least distance they can all v\ alk in an exact 
number of w eeks ’ 

16 Three bells toll at intervals of 18, 24, 32 seconds if they begin 
to toll together, v\hab length" of time will elapse before tliej toll 
togetlier again ’ 

17 -d, B, and G start at the same tinle, and in the same direction, to 
run round a oiroular course If A makes the circuit in 252 seconds, 
B in 308, and G in 198, and they all start from the same point, when 
will they next be all at the starting point together ’ 

18 The H.0 F of two numbers is 119 , their L 0 M is 11781 , one 
of the numbers is 1071 Find the other 



CHAPTER V 


Fractions 


98 Whev a numboi expresses an exact numbei of units of any 
kind it is called a whole number or an mteger 

Tims if £1 18 the unit, £3, £5, £12 are respooti\ely tliiec times^Jive 
txmeSi and ixcdic times the unit Each is an integral multiple of the 
unit 

99 When the unit is supposed to be divided into any numbei 
of equal parts, and one or more of those parts aie taken, the 
result is called a faction 

Let the unit be the line AB, dnided into 20 equal parts, so 
that each part is one-txcentieih of the unit 

5 10 15 

VI I i Ill - Ill i - j- i 1 I I 1 

A C D E B 

Then AC, AD, AE respectnely contain 3, 7, 15 parts, and 
represent 3 ixmxiicthsy 7 twentieths^ and 15 twentieths of the 
unit 

Again if £1 is the unit, and wo suppose the unit to be divided 
into 20 equal paits, each put amU be 1 shilling, and 3^, 7^, lbs 
will be respectively three-ticcnticths^ eight-twenttethsy and fifteen- 
twentieths of the unit. 

These fractions aie written ^ Thus a fraction is 

expressed by two numbers one "over the other, separated by a 
horizontal bar 

The lower number, which expresses the number of equal parts 
into which the unit is divided, is called the denominator Tlie 
upper number which expresses the number of paits taken in anjr 
fraction IS called the numerator Tlie numeratoi and denomi- 
nator are sometimes called the terms of a fraction 

Note When the numerator and denominator of a fraction are 
equal its value is unity 

Thus in the above illustrations 20 twentieths of the hue make up 
AB, which 18 the whole unit 

And 20 twentieths of £1, that is 20 shillmgs, make up the whole 
pound Thus 

Similarly -j** c*ioh equal to 1 
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too Fractions expressed in this manner are known as Vulgar 
(or Cojnmon) Fractions to distinguish them from Decimal Fra^stiom 
(oi Decimals) which will be explained in Chap viii 
Tbe paiticular unit supposed to be divided is not necessanlj 
expi'essed, but the notation is the same 
The fractions are read as follows 

one-half^ tm t/iirdSy four fifths^ five-wsteenths^ , 
and apply to the subdivisions of any kind of unit 

tot A fraction may also be defined as the result of divid- 
ing the numerator by the denominator For, by the former 
definition, 

4 denotes four times the J^h part of the %md 

But if we divide 4 units by 5 we get a result which is four times 
as great as the fifth part of 1 unit 

Hence the fraction ^ is the result of dividing 4 units by 5 

This may be proved graphically as foUoivs 

In the adjoining diagram let each of the ^ ertical 
strips, siioh as ABFE, denote the unit, then the 
fig ABCD represents 4 units Also it contains 
20 squares , 

4 umts— 6=:-^, or 4 squares 
Agam the fraction of the umt stnp ABFE 

=4 squares ® ^ 

Thus the fraction ^ is the result of dividmg 4 umta by 6 
Hence there are two ways m which any fraction may be regarded 
(i) The fraction -|=4 parts each of which is oneffih of the umt 
(u) The fraction ^^one fifth part of 4 umts 

= the quotient when 4 is divided 5 

102 Another mode of reading fractions is sometimes used 

^'hus ^ IS read five over eighty 

^ „ eleven over tkirteeUy and so on 

Hotb Instead of using the horizontal line to separate numerator 
and denominator, it is sometimes convenient to write fraotions in tho 
following form 

iA 2/3, 4/5, 5/16 

Verbally they are read os above explained in Art 100 
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EXAMPLES V a {Oral) 
Bead off the value of 


1 

Fi\ e t\\ clf tlis of Is 


2 

Nine sixteenths of Tte 1 

3 

Six-twelfths of Ifi 


4 

One half of la 

5 

Two thuds of Is 


6 

Fn 0 eighths of Re 1 

7 

Seven twentieths of £1 


8 

Fifteen twentieths of £1 

9 

Three tenths of £1 


10 

Three fourths of £1 

11 

Seven eighths of £1 


12 

Nine fortieths of £1 

13 

Three fourths of 1 cwt 


14 

Se\en twentieths of 1 ton 

15 

One twelfth of 1 ft 


16 

Two thirds of 1 yd 

17 

Five sixteenths of 1 seer 

18 

Nineteen sixtieths of 1 hr 

19 

H of £1 20 

1 5 

TW 

of Bf* 1 

21 T of £1 

22 

TO of Ifl 23 

1 

•ST 

of Bo 1 

24. TTOof£l 

25 

^ of Be 1 26 

1 4 

•nr 

of £1 

27 TO of 1 yd 

28 

TO of 1 ft 29 

of 1 metre 30 TtRnr of ^ metre 

31 

yJxttt 1 kilometre 


32 

iVw of 1 (Ceylon coinage) 


33 nnr of 1 kilogram 34. itw of 1 mile 35 of 1 fuilong 
36 TO of 1 hr 37 "A" of 1 day 38 of 1 maund 

Bead off the number of 

39 Pence in v, -j, y of a shilling 

40 Annas in to, iV> TT of a rupee 

41 Inches in to, to> tVj T3 of a yard 

42. Hours in -y, -J-, -j j, of a day 

43 Chataks in yV, toj -Ij of a seer 

44. Pounds m tto> T1T» TiTj TO of a owt 



45 The line AB is di\ idcd into 12 e^ial parts Copy this on squared 
paper, and place letters P, Q, R, X, Y, Z so that 

AP may represent of AB , AQ maj represent to of AB , 

BR l^ofAB, BX ^ofAB, 

AY ^ of AB . BZ f of AB 
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46 Each line of your squared paper is divided into inohes, and each 

inch into tenths of an inch Rule lines to lepresent of an 
inch) iV of an inch, 2 inches and of an inch, 3 inches and 
of an inch, 1 inch and inch 

[N B 2 inohes and yV ^ ^v^tten 2fiy inch , and 

so on ] 

47 A line AB is divided into n equal parts, and X is so placed that 

AX contains m of them Wliat fraction is the line AX of the 
line AB ’ 

lUustmte this on squared paper, making 

AB~4^ inohes, n=15, and m=& 


48 Copy this figure on squared paper, and 
by means of letters name portions that 
will shew yV* 5» T of the whole 
area. 


EXAMPLES V b (Oral) 

1 What fractions of 1 shilbng are 5 pence, 7 pence, 11 pence? 

2 What fractions of Re 1 are 3 annas, 7 annas, 13 annas ? 

3 What fractions of 1 foot are 1 inch, 5 inohes, x inches ^ 

4 Express 3 oz , 9 oz. , 17 oz as fiactions of 1 lb 

5 Expiess 13 centimetres, 21 cm , 2 / cm as fractions of 1 metre 

6 Express 17 cents, 41 cents, z cents as fractions of 1 rupee 
(Ceylon coinage ) 

7 How many sums each of 4 annas are contained in Re 1 ’ What 
fractions of Re 1 are 4 annas, 8 annas, 12 annas ? 

8 How many lengths each of 4 inohes are there in 1 yard ? Hence 
express the following lengths os fractions of a yard 4 inohes, 8 inches, 
16 inohes, 20 inohes, 28 inohes, 32 inohes 

9 How many sixpences are there in £1 ’ Hence express 18 pence, 
42 pence, 06 pence, 6a? pence as fractions of £1 

10 What fractions of 1 foot are 3 inches, 4 inches, 6 inohes ? 

IL What fractions of a rupee (Ceylon coinage) 

are 10 cents, 30 cents, 70 cents ’ 

20 cents, 40 cents, 60 cents’ 

25 cents, 50 cents, 75 cents ’ 

12 Express 9 metres, 9 decametres, 9 hectometres as fractions of 
I kilometre 
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103 From the foregoing examples it "will have been noticed 
that, vheu the unit is the same, there are different ■ways of 
e'xpressing the same fraction 

For instance, of Is =3 tkreepmces^Q pence,"!^ 
of Is =9 pence , 

so that 


3 _ 9 


] 


Again, 


^ of £1=14 shillings, "l 

of £1 =*1 Jlonns—14: shillmgs J 


so that 


These are particular illustrations of the following general pnn- 
ciple which IS applicable to all fractions 


104 
tfie numerator 


The value of a fraction is not altered ijvoe multiply oi divide 
rator and denominator hy the same quantity 

To prove that 

By y we mean 3 equal parts, 4 of -ahich make up the unit (i) , 

(«) 


V A. 

6 

8 

Since 

4 parts in 

(i)=8 parts m (ii) , 


1 part 

=2 


3 parts 

=6 

That IS, 


T— ff 


We have thus she'wn that by multiplying each term of the 
fraction ^ by 2 its >alue is unaltered 

Or we may give a graphical proof as follows 

To prove that 3 ^= =| 


^ 1 1 1 1 1 1 1 1 1 1 1 }- 

A C D E B 

Let the unit he represented by the straight line AB, and let it bo 
diMded into 4 equal jKirts at the points D, E, so that ^ of AB=AE 

Again let each of the parts AC, CD, DE, EB be subdivided into 
3 equal parts, then the A\hole line AB contains 12 of these parts Also 
AE contains 9 of such parts , 

hence ^ of AB=AE=-J of AB 

Tliat iB^ 

We have thus shewn that by dividing each term of the fraction ^ 
by 3 its value is unaltered 
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Similiir reasoning "nill shew the truth of the general principle, 
which niaj bo c\pi«ssed thus 

a_ma 

b~mP 

where a, b, and m stand for any whole numbers whatever 
106 Consider the fraction ^ 

By the last article, =4, dividing the terms successively by 

5 and 3 Hence it appears that by removing equal factors from 
the terms of a fraction it maj be evpiessed in a simplei form 
without altenng its value 

106 When a frachon has been so simplified that its numerator 
and denominator have no common factor it is said to be reduced 
to lowest temis 


Evamplb 1 Reduce to tie loicesi terms 


TO _ -B-xn — •1x3 
106 -frXSl -O-XT 


a 



It IS usual to stnke out or 
‘cancel’ hko factors from nume 
rator and denominator 


Example 2 Rtdxice to xta lowest terms 


By trial, 


flOO _ *lxg03 
169 J 6X310 

3X7Xa-0 

BXllXS-0- 


21 

66 


Hero no commtni factor is at 
onoo evident, but vre easily re 
corns© the prime factors 3, 7, 6, 
and 1 1, and thus disclose the 
common factor 29 


Note In working examples in fractions results must always be 
reduced to lou cst terms 


EXAMPLES V c (Oral) 

1, Express by the simplest fraction the share of each person when 
(i) 5 things are dindcd amongst 6, 20, SO 
{») 8 12, 10, 40 

2 What IS the share of each when 12 buns are divided between 
18, 24, 31 bo3'B’ 

Express as a fraction of a rupee 

3 The cost of 1 seer of raisins if 12 seers cost 8 rupees. 

4 Til© cost of 1 photograph if 30 cost Ra 25 

5 The cost of 1 egg at Rs 10 a gross 

6 The cost of 1 dozen oranges at Be 8 a gross 

7 The cost of 1 seer of jiotatoes at Rs 6 for 100 seers. 



V] 


HKDUCTION TO LOAVEST TERUrS 


93 


8, What 18 tho cost of (i) a mango at lt5 for Rc 1 , (ii) an egg at 
9 annoB a do?cn , (lu) nn oxcrojso )x)oK nt Re 1 14 n n score ^ 

9 Express each of tho fractions 5 , -J* ^ with denominator 12 
10 Expre*;3 cuioh of the fractions Ti Tff numerator 24 
U Read off each of tlio fnctione xVi tVi 
xVr simplest form 


EXAMPLES V. d 

{Examples 1-10 should he taken ortiffy ) 

Read off tho fol!o\nng fractions iri their lowest terms 

tnnsocr oioi/sn 

JL Tr» Tr“t» xrr* ^ xni tti 


tnnsocr 9 

^ t: 5> :iir> k; ^ 

3 (t loen 4 5 ca a 

1T> XT* X’J Xl>» Xl>» T ** 


101/; n IS s 15 

XT* XC» '3 * XX> “T 

20 10 1 r 14 lit 

xoi 3TJ inri tx* Tr< 

8 r R Q 72 


10 expressing 2 feet and 24 inches os fractions of 1 jard, show 
that 5=53 

Reduce tho following fractions to then lowest terms 


sni 

Toerx 


19 rWr 


408 

TUT 

on sros 


Bj expressing 7 shillings and 84 pence ns fractions of £1, shew 
that 

SIicw ^rmpAica//y, after tho manner of Art 104, that 

0) ("*) xu~T 

Show first principles, follow mg tho argument of Art 104, that 

M r^-ir /„x x^viT 

0) r-xT. 00 y==i;F7/ 


24* Uflo the adjoining diagram to shew 
tliat 

(ill) , (u) 


25 Reduce tho following fractions to their lowest terms 
M 4xaVh« 



f/xxxb 


6 X 6^ X a 


12mrfa;" 
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107 When common factors of numerator and denominator are 
not easily found by inspection we must use the rule for finding 
their H.G.r 

ExAMFiiU 1 Reduce to its lowest terms 

Here As no factors are obvious, the common 

factor 19 must bo found by the rule for 
= ^ finding the H.CF 


Example 2. Reduce to tts lowest terms 


denommator 


tnal the numerator is di\*isible by 9 
and 11, neither of 7chich will divide the 
denominator Hence if the fraction admits 
of reduction, 28 must bo a factor of the 
On division we obtam the other factor 103 


.300 -S-&X103 

_ 09 
103 


EXAMPLES V d. {Continued^ 

Simphfy 


26 

o o ^ 

TTT 

27 

391 

TU¥ 

28 

S"7 

■jinr 

29 

43- 

m 

30 

290 

375* 

3L 

1205 

irrs 

32 

837 

33 

1396 

SL 

5 7 2 

35 

964 

J 23 » 

TTb Y 



108 Any whole number can be expressed in a fractional form 
m an unlimited number of ways 

Thus ^ 3=^=^^=:^^ 

and so on 


109 When the numerator is less than the denominator, a 
fraction is called a proper firaction. 

Thus f j ^ are proper fractions, and each is less than 1 

110 When the numerator is greater than the denominator, a 
fraction is called an improper firactioiL 

the unit be one inch, and let the bne AE be marked in 
inc^s B, C, and D, and let each inch be divided into 5 equal 
parts, or fifths of an inch. ^ 


Then 

And 



£ 


f of an inch=AP=AB+BP 

=1 inch-f-|- of an inch. 
^ of an inch=A(a=AC+CCi 

=2 inches of an inch. 
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Or by Art 99, 

^=8 fifths of the imit=(5+3) fifths 

=b fifths -*-3 fifths 

=1+^ 

(10+2)_/^As=-^+-5=2 + ^ 

Thus an impropei fraction is made np of one or more units 
together with a propei fraction When expi-essed in this way 
It IS called a mixed number The plus sign is usually omitted 
and the above results are written •§= 1 §, -^= 2 § 


EXA 3 IP 1 . 1 : 1 Express (i) ^ , (ii) , (in) -xf- as mtxed numbers 


W i 1 — Cx5.— 1 ® 
z 


(u) ¥=^=31, 
(m) ^= 1 S^ 


17)310(18 

XT 

140 

330 

10 


Here Ave dmdc the nunierator by 
the denominator Li each ca^e the 
quotient gi\es the number of units 
in the whole number, and the re- 
mainder (or number of parts over) 
m\es the numerator of the proper 
frictiun TIic intermediate step of 
the uTitten uork ra '13 be dispensed 
with after a little practice 


£xA3XF£E 2. Express as an improper fraction 


n 3 ^7X11+3 
'TT : — 


Here we reverse the process of 
1 Since each unit contains II 
detenths^ 7 units=77 derendts To 
this product Me add 3 to obtain the 
numerator of the improper fractiom 


EXAMPLES V e 


{Examples 1 and 15 shodd he taJen orally ) 


Express as mixed numbers, or integers 


3L 


5 


" 0 ifi 12 1 ^ ifl ec or JLG 39 

to 3 a 5 TT® 5 X & 


9 L2. Q 52 A 128 q ^3 ft 7 00 

^ TF ^ Tir ^ nrr- ^ tt ® * tz 

lA Explain why ( 1 ) ^= 1 +-^ ^ (u) ^— 2 ^ , 


and in each case illustrate your answer graphically by a line 
ruled on squared paper 
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Express as improper fractions 


15 

3j, 2g, 



loh 

111 flJS 




16 


17 

l2T®ir 

18 

15U 

19 

20A 

20 

11^ 

21 

40^1 

22 

18A 

23 


24. 


25 



111 Comparison of Fractions Since a fraction is the result 
of dividing the numerator by the denominator, when, two fractions 
have the same denominator, the greater is that which has the 
greater numerator And when two fractions have the same 
numerator, the greater is that 'chich has tlie less denominator 

Tlius ^ IS greater than ^ and | is greater than ^ 


112 By Art 104, it is always possible to express a fraction in 
a new form by taking any number which is an exact multiple of 
its denommator for the new denominator 

Thus |=f^=|^=.|^,andsoon 

Bxaoti e Express the fraUxom with denonunator 70 and 

find which of them is the greater 

The multipliers 7 and 6 are found by 
dividing the new denominator 70 by the 
denominators 10 and 14 in turn As the 
fractions now have the same denominator 
the greater of the two is that with the greater numerator 

Thus * 1 ^ 18 greater than ^ 


3.— 3x7 _31 
10 *~ 10x7“T0 3 
5 _ 5X5 _S5 
14'’14X6”70 


113 If it 18 required to compare two or more fractions with 
different denominators, it is usually best to replace them by 
equivalent fractions with the same denominator for all The 
work will be simplified if we choose for the common denominator 
the L C M of the denominators of the given fractions 


Example 


2 2^4 _ 28 

16“15xi4’“210> 


Arrange the fractions %n order of tnagniinde, 

(1) g |15, 10, 21 
\ 2 , 21 

LCM of 16, 10, 21=6x2x21=210 

(2) Tho factors 14, 21, and 10 are 


3 _ 3X21 _ 63 
10”10X21“210» 

_5 .BjclO _ fiO 

21 2 1x10“ J 10 

obtained by dividing 210 by tho de 
nommators of the given fractions in turn By comparing the numerators 

wo see that is the least and tho greatest of tho given fractions 

ord^^^ Tir> "nr 3-^ l^he original fraotions when arranged m ascending 



V] 


ADDITION AND SUBTRACTION OF FRACTIONS 


97 


Note The L C M of the denominators of a senes of fractions is 
called their least common denominator (L 0 D ) It is usually best to 
keep the L 0 D m factors, then the multipliers req^uired to reduce the 

g von fractions to their L-O D are found by menrafy crossing out the 
otors of the given denominators Thus m the above example, 

^x2x:^x7=14, 5x!?x3x7=21, 6x2x^xX=10 


EXAMPLES V £ 

[Exam^ea 1-6 may he taken orallly ) 
Express the following pairs of fractions with their LCD 

111111151 51 73 

r> 3^^ U Xy TTT9 TTi TJT^ F 

2 37 31 23 12 11 11 

T 7 y Xi Xy TT> XX y Xy TT» TF^ 7T> TT 

In the following pairs of fractions which is the greater ’ 


3 4 

> y 


4 5 

nr B 
If t y 


44 11 35 8 8 . 

Ty V y Fj Xy TI> XT y TD ZX 


3 11 


10 25 


^ X9 XX y ty TX y Xy XT y Xy t y XXy X > XXy XX 
Read off the folloiving sets of fractions expressed with their LCD 

5 

6 


12 1 
Xy Xy X y 


111 
Xy Xy Xy 


2 1 
Tj XXy 


116 
tj f» rx 


2 3 7 

xy XXy XX y 


4 1 7 5 2 3 

XJy Xy XXy Xy Xy XT y 


7 5 11 

XXy XXy XT 


Arrange in ascending order of magnitude 

7142 Q 7 5 1 

• Xy ry X ® XXy X'Xy F 

In the following pairs of fractions which is the greater, and by how 
much ’ 


111 1 
Ty Ty TTr> X 


40 56 

" XXy XX 


IL 


15 33 

3 6^ FF 


12 


7 13 

XXy TX 


IS 


24 07 

XXy TFF 


Addition and Subtraction of Fractions 


114 When the fractions aie of the same kind (t.e all ninths^ 
or all elevenths^ and so on), we have only to take the sum or 
difference of the numerators, retaining the common denomtnatoy 


For just as 5/ce^ +2/ec^ ^Tfeet^ 

so 4+f =5 win/A6+2nt7i^h8=7 ninths ^ 
and 1=5 ninths-- 2 nvnthe^S ninths 

XT^xx^xx inr — xx-^xx 


Again 

And 


16 , 7 1 -.16 + 7 - 1 _ 20_4 

TT + IT FT XZ ■JS—Y 


Note Results should bo brought to their loroest terms^ and improper 
fractions should be expressed as mixed numbers 

I AK.HS d 
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116 When the fractions have different denominators they must 
first be expressed with a common denominator, and the work 
will be simplified by taking the least common denominator 

For instance 

S 1 — 10 3 — 7 

This may be illustrated graplnoally as follows 



Take the line AB as the unit, and suppose it dmded into thirds and 
also into JiJlhs^ os sheivn in the diagram 

Place the letters X and Y, so that AX may represent | of AB, and AY 
iof AB 

Now subdmde AB into 15 equal parts, and take XZ and XZ' each 
equal to AY on opposite sides of X 

Then AX contains 10 ffteaxtlis of AB , 
and AY 3 fifteenths 

Now AX + AY = AX + XZ = AZ , 

that IB, § + \ =^10 fiflemths+Zfifteentlis^lZ fifteenths 
Similarly AX - AY = AX - XZ' = AZ', 

that IS, ^ ^ 10 fifteenths -Z fifteenths^ 1 fifteenths 


examples V. g 

{Examples 1-32 should he taken orally ) 
Find the value of 


1. 

f+T 

2. 

3 a. 1 

T + T 

3 

T+f 

4. 

t+l 

6 


6. 

Tr+-B 

7 

i+x 

8 

T+T 

9 


10 

¥ + T 

IL 

I+tV 

12. 

3 4.2 

13 


14. 

ir+T 

15 

6 _ 1 
w ir 

16 

13 4 

TT"TF 

17 

13 3 

TU Til 

18 

2 1 

19 

6 2 

TF •ff 

20 

8 2 

F TT 

2L 

Id 3 

TT 

22 

TU+A 

23 

tV+A 

24. 


25 


26 

3 1 

T T 

27 

2 1 

F F 

28 

1^1 

T F 

29. 


30 


31 

T+T IT 

32. 

B J.2_3 
TF+F T 
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33 Use the abo\ c diagram to prove that 

(0 §+f=TT T3~T~T”r 

34, Constmct a diagram to illustrate graphically the follovnng 
cqunalcnts 


0) 1+3=14 

Find the value of 




(in) |+t"3=§ 


35 

a a 

4^5 

36 

Vm m 
b 

37 

P P 

6 9 

38. 

lA 

a h 

39 

2 

3a 2a 

40 

771 71 


Vcnf\ these results by substituting a=3, 6=4, j)=5, J7i=l, n=7 

Example. -Fine? (ht sum of §, -xr? ^ 

ThcL.CD of 3, 12,20=3x4x5=00 

the required sum I 


9P 

- tHJ 

— 49 

~ 3?r 

-.119 


2^ 2x20 _40 
3®sxJ0 eo’ 
5 _ 5x5 _gS 
1.»"12X5“C0’ 

ll_ ny3 ^S3 

20*’20x3*^C0 


After a little practice the work gl^ cn in smaller U^pc may be omitted 

Note. If any of the giA en fractions are not in their lowest terms 
they should be reduced before finding the I^C D 


EXAMPLES V g (Contintted) 


Find the %aluc of 


41. 

rr T j 

42. 


43 

.Jtj.fi 4. 3 
ZT+W+TT 

44. 

7 J-Tl 

Tir+nr+Ts 

45 

4 C 

rT+7+ib 

46 

Oj-COj. 1 

47 

1 JU " 1 

57 rff 17 

48 

12 _ 4 j. 

TTT rr T7 

49 

n _ c 2 
TT 57 rr 


50 I inherit 4 of a business, and then purchase another ^ of it 
What ]^rfc of the business must I now actiuire if I wish to 
possess the whole ’ 
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tl6 In adding a senes of fractions, some of 'which are mixed 
numbera, it is convenient to add the integral and fractional parts 
separately Any improper fractions should first be expressed as 
mixed numbera 

E'^amplb 1 Fvnd the valxvt of 

The required Bum=3^+l|+2^+^ I^rst wnte 

=3+ 1 +2+«§*+ T 2'*"^T2' 

0 , i50»f40+]L06+48 Noxt GoUeot tho 

integral parts and the 
fraction^ separately. 

>^,5 7 Tho L.C D sslSO 

Examplf 2. Find the value of - 2^ 

The LCD =7x4x6=sl40 Tlio integral and fractional parts are 
taken separately 

Thus 67^-2^=5'-2+-^-'^=3+-4j;^lf^ 

41 


EXAMPLES V 1l 

Pind the sum of 

^ 3y, ij, yV 2. 2^, 4^, 

^ ^ 5 

Find the difierenoe between 
7 2^ and 8 2^ and l-f 

10 4and^ a 

Fmd the value of 


S 6|,4f,l^ 

a 40 32 7 

® TTi TX 

9 6^ and 2j 
12, ^and^ 


13 2 y 4 ‘ 3 'j^+ 6 pj +4 

16 -3^+ 3 ^ 2 + 2^ + 6^ 

17 
1 ^ 

21 


14. 6^+l^+3^+2^ 

16 6^+-^+3^Y+1^ 

18 
20 

22. 27^-l'i^“-5rr 


23 
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W^ In the follo'wing examples some modification of the work 
will be required before subtraction can be performed 


Example 1 Find the valw of , (u) 3 - 

(i) 1 “ 1 %=^ “ T^~T" ) In (i) the unit Is replaced by 

o 7 _oj.io r In (ii) -ne take 1 umt out of 

' ' ^ the 3 imits and replace it by the 

=2^ equivalent fraction 


Exa^itle 2 Subtract lI4-/n>»» if 


The LCD =3x3x8=72 

— 3 j 1 0-3 8 
—2 1 7S + 1<I-13 

=2i4 


Here, at the second step, as we 
cannot subtract 33 from 16, one of 
the three units is replaced by the 
equivalent fraction 


Note Before subtraction improper fractions should be replaced by 
mixed numbers 


EXAMPLES V k. 

{Examples 1-25 should be talen orally ) 


Find the value of 


1 

1-f 2. 

1- 

3 Q 

F ^ 

1-6 

ir 

4. 1- 

1 

T2 

6 1-:^ 

6 

2-^ 

7 


8 


9 

2-^ 

10 

4-f 

U. 

6-3| 

12. 

5-2l 

13 

9-1 

14. 

10-4f 

15 

2-1^ 

16 

3-2i 

17 

pi 

18 


19 

o 1 _16 

Tir 

20 


2L 

»7 6 _ 1 
'*nr T 

22. 

Q 7 3 

23 

T 

24. 

^T~TE 

25 


Simplify 







26 



27 8f- 

2f 

28 

5^- 

.27 

TT 

29 

47 67 

To '"Jl) 


30 19§^-15§f 

31 

2lT^-20ff 

32. 

34« _20 
“T3 — TT 


33 7H- 

_ 6 03 

7 
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3^ Bead off the integers nearest to the following mixed numbers, and 
m each case state by how much the nearest integer differs from 
the mixed number 

3^, 3§., l-j^, 1^1^, 

35 What IS the excess of 3 over 2J- ’ 

36 What must be added to 3^ to mahe the total 5? 

37 By how much does ^ + -jT short of unity ? 

38 By how mnoh does 3 exceed 

39 WTiieh 18 the greater 3| - 1^ or 2 - and by how much T 

40 How many annas must be added to Be J+Re to make up Re 1 ? 

Add to Smallest fraction which will make the 

result a whole number 

42 Subtract — ^ from 10 How much does the result differ from 

the nearest integer ? 

43 What fractions are represented by x in the following statements? 

(i) 0y-a;=lj-g-, (n) — 


118 We conclude this section with a few liaider examples of 
Addition and Subtraction The terms may be taken in any jrder, 
and as before the integral and fractional parts should be dealt with 
sepamtely Moreover labour may often be saved by eroupincr 
together ^o or more f inactions which easily combine to ln^ e a 
simple LCD In this case caie should be taken to adjust the 
signs when enclosing two oi more terms in brackets, or combining 
them with a single vinculum ® 


Ekample 1 Sxmphfy 7 - 1 J - 4|- 
The expression =2 - ^ ^ 
=2-(|.+|.) 

=2-lf 

^3 

I 


Or thus 


The expression = (2- 1-) 




— 10 
— r* 


7 

r 


— 3 
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Example 2. Simpitfy 8^+'i|^-3yc-“27V 


The o\prcssion=3+'];^--j”^+-nf-'Tiij- 

_o , r, . 8-21 

~ ^ JO ^ 1 3'C3''« 

=3 


In the first line of "work, 
after collcoting the 'whole 
numhcrs, the first and third 
frictions ha\ e been brought 
together and the second 
and fourth 


EXAMPLES V 1 


Simplify the following expressions 


1 2 

3 14-12+65 4 . 

5 11-35-2^ 6 

7 iWit-tV-tIt 8 

9 


14-(iJ+C5) 

11 -( 35 - 25 ) 

TJ+:nr-T-rT 


[In Examples 11 and 12, group togothcr first and third terms and 
second and fourth ] 


11. Sj-y + 

13 3 jy- 10} + 6xfy + 2 
16 


12 12}- - 51^+1 

14. 9/y - 3fj- + 5yg- - lOy^y 

16 3\}-ljp + Gg- + y-'yy + ^5‘ 


17 Subtract i - from the sum of i and yV 

18 From 8/y- 35 take the diflcrcnce bct\\ccn lOjj^y and 5\^ 

[T\’'ntc the expre^mon in the form 8/y-35-(l03^y-5y^) , rcnio\o 
brackets, and group the terms suitablj J 


19 B} lio\r much docs 2y"y-Tjy exceed tlie diiTcrcnco between 
l-r^ and iC’ 

20 If I rcceno Rs 2-*^; and Re 1} and then spend Rs 3y and 
Re -|V, uliat ha%c I kft^ 

21 From a purse containing £10 a man pa3’8 sums equivalent to 

1 £2^, £4^, How much has he left ’ 

22. Af i?, and C ha\o to collect a certain sum for a chanty , if they 
fcollcct and }■ of the uholc sum rc8pecti\ 0I3 , what fraction of 

the whole has still to he collected ’ If the whole sum is Rs 240, what 
arc the four scxiarate sums ’ 
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23 A owes B the following sums of money Is , 2s 64d , 

and Sjd A has only shillings m his pocket, and B has only 
pence How can they most nearip settle the matter ’ 

24, The three joints of a fishing rod measure 40f inches, 40^ inches, 
and 33 J inches , and when the rod is put together 5 j inches are lost by 
oveilappmg of the joints* Express the total length as nearly os 
possible xnfeel and an exoc^ number of inches 

26 A man left ^ of his property to his eldest^n, -y to his Second 
son, and y to his third , while legal and other expenses absorbed 
The icsidue ivos left to a chanty, which thus obtained Bs 1200 W^t 
was the u hole amount of the property ’ 

26 In a South American town of 360,000 inhabitants of the 
population are of Spanish ongin, y of it are Itahans, ^ Bntish, 

German, and are French The rest arc returned as “ vanous ” 
How many persons approximately are there m this last class? 


27 Prove that 


(i) I a+6 o— 

a b ab 


a®6=' 


And m eaoli case venfy your result by substituting as=2 and i6s=3 


Multiplication and Division by an Integer 

119 Multiplication Just as in multiplying 2 /ce« by 4 , we 
take each foot four times, so in multiplying 2 fifteenths by 4 we 
take each fifteenth, four times 


So that 


-S_v4— 1211 §_ 

16 16 ~16 


Similarly 

6 bo 

Hence to multiply a fraction by an integer vie have only to 
multiply its numerator by that integer. 


(i) 

(u) 

(m) 

(iv) 


3 ..n— lxa ^ 9 

li^O- —-jY 

3 

-A, V B s; - 11 ^ 1 1 

8 

|x16=A^=5x2=10 

2 2 
16 


Examples 
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Erom (iv) it is seen that vTien. the mulUpher m a factor of the 
denominator, the resulttf multiplication maybe obtained Im divi^iTig 
the denominator by the integer 


Thus m instead of taking each fifteenth five tunes, we 

may convert each fijieenth into a part Jifre times as great, namely into 
a third Thus 2fjteenths x 5=2 thirds 


Graphical lllnstration. Here the unit is repre- 
sented by the rectangle AB, of which the height and 
breadth are divided into 5 and 3 equal parts respec 
tively , so that the whole contains 15 equal squares 
representing^/lc«nrt« of the unit 

Sence Ty of the niut is represented hv 2 squares 
(shaded) , and to multiplv by 5 converts each of these 
squares into a column of squares, each column being 
one third of the unit rectangle 

That 15, 


B 






' 



1 

1 



i 

1 

j 


Li 


A 


120 In multiplying a mixed number by an integer, the mixed 
number need not first m expressed as an improper fraction 

Exasipee. Mvltipty (i) 7^ by 2 , (ii) 9^ by 6 

(i) 7^x2=<icice 7 together with tmce •^=14-r^=14^ 

(n) 9^y6=9x6-i-^x6=54+-V^=55f 


121 Division by an integer Just as 6 feet divided by 3 
gives 2 feet, so 6 setenihs divided by 3 gives 2 sevenths 

that IS, 4— 3=f, or 

Now suppose -f IS to be dinded by 5 

Here since we cannot divide the number of sevenths, we must 
break up each seventh into 5 equal subdivisions of which the unit 
therefore contains 35, and the given fraction 30 


Then 



or 


r 

7X5 


And generally, 

h bxvi 

Hence to divide a fraction hy an integer^ we either divide the 
ZLtunerator (if the numerator ts a multiple of the mteger) or 
multiply the denominator by the tnteger 
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Graphical illUStratlOlL The second case only need be illustrated 

A 







f 

1 

— 1 _ 






l 

• 






r 

t 






1 


} 

A 

/ 

t ' 



To shew that 

Suppose the unit represented by 
a rectangle AB, whose length con 
tains 7 equal parts (denominator), 
and b’^dth 6 equal parts (divisor) 
liien the unit rectangle contains 35 
equal squares representing thtrty 
fihhs 

Z X B 

Now X of the unit is represented by 1 column of squares, namely the 
fig AZ 

X of the unit is represented by 6 columns, namely the fig AX 
(which contams 5 rows) 

^—5 18 represented by one such row YX, which is scon to contain 
6 squares, or 6 thirty fifths 

That 18 , 

Exaiiple 1 Dmde (i) ^by2, (ii) f 5 

/,\ ^ 0-±=2_2 f. 3 g_ 3 _ 3 

(l) g 2— 5—5 (U) 0 O” 8X6 ”40 

Example 2. Find the value of 3^t8 

n 6 P_A1 11 _41 

0^2 ®”lSX8“iI0 

122 When the dividend is a mixed number, and the integral 
part 18 greater than the divisor, we proceed as follows 

Example 1 Divide 13f hy 4. 

13|-4=(l3+|)-4=(l2+l|)-4 

=3+(^"*-4)=3+'^=3^ 

Example 2. Dmde 30l\ hy 24 
4 1 301^ 

75^ for remamder=l^ , and 


12}J for remaindor=3^ , and 3^-6=^=^ 

Note We have seen that a fraction is the result of dividing one 
number by another (Art 101) Hence in any case where the division is 
not exact, the complete quotient can be expressed as a mixed number 


Thus 


20«7=-?j&=2i 
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EXAMPLES V m. 


[Examples 1-12 should he taken oially ) 

Multiply 

1. T 2, 4 1)3' 2, x"x 1)3 3, bj 5, xV by 5 

2. bj 6, by 4, by 4, bj 8, by 6 

3 x'Tby3.5, 10, 12,30 4. by 4, 6, 8, 12, 24, 

5 U by 4, 9, 12, 18, 36 6 77 by 6, 10, 15, 60, 200 

7* Find the >aluc of f x 3, 3g- ft x 8, 1-j^ cwt x 6 
8 What IS tho cost of 25 tons of coal at £1^ a ton? 

Dmdo 


9 f by 2, bj 3, x§ bj 6, f by 4, r by 5 

10 fbj 8, 44 b3 8, 44 by 14, ibj 9, 4b3 14 

IL 3l by 2, 5, G, 15, GO 12 44 bi 16, 24, 8, 4, 3 

13 Explain carcfullj from first principles, following tho argument 

of Art 119, ivhj 


W x®!:’« ^=44=244 ^ («) x^’' 6=4=24 

And illiistrato tho truth of each statement from tho follomng 
diagram 


1 


1 


I 1 1 i j' 1 "i"! j ;"r T 

i 1 1 V i 1 

1 ) i 4 1 1 1 t 1 1 1 

anrr*rT" 

* la 

* 

04 

1 1 T- 

30 

1 1 ' f 


14 Use tho adjoining diagram to shew 
that X 3 = ^ extending tho columns 

standing on tiic shaded squares, shew that 
'^’'6=15 


Draw similar diagrams on squared paper to illustrate 
0) (n) 

16 Explain carcfull} why a fraction is divided by an integer by 


ravli\]plyin}i ite denomtnafor by (hat viieyer 

Use the adjoining diagram to illustnto tho 
truth of 3^—3 

And draw on jour squared paper similar 
diagrams to illustrate 

{*) ( 11 ) 2§'^3=y^ 


( 11 ) 2^^3=|^ 
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Find the value of 

16 7^x7 17 9t^x8 18 4x®75<36 19 l|x20 

20 16J-1P 21 141-13 22. 9|-16 23 20i*V-29 

24. Wnte down the quotient, remainder, and conijflelt quotient, when 
(1)112 18 divided by 9, (ii) 127 by 17, (m) 200 by 13 

25 If £2|- 18 divided among 7 iiersons what is the share of each ’ 

26 What 18 the oironinferenoe of a wheel which revolves 10 times 
m 9 xt yds ’ 

27 If 212 y maimds of coal are earned in 19 truoLs, what is the load 
earned by each ? 

28 Find the value of 18 lbs at 7:^ shilbngs a pound 

29 Find the total length of 100 rails, each 5^ metres long 

30 If 31 yards of cloth cost 103^ rupees, what is the cost of 
1 yard’ 

31 Eleven posts are fixed at equal intervals in a straight Ime 
The distance between the first and last is Ul§ yards What is the 
distance between any pair of con8ecutl^ e posts ’ 

Given the following approximate equivalents 

1 Momeire^^ mile, 1 kilogram^2\ the , 

1 litre 1 hectare =2^ aciee, 

find roughly 

32 How many miles there are in 16 kilometres , in 22 Km , in 
100 Km 

33 How many pounds in 10 kilograms , in 35 Kg , in 73 Kg 

34. How many pints in 26 litres , in 42 litres , in 100 litres 

35 How many acres in 2 hectares , in 100 hectares , and by how 
much does an area of 73 hectares differ from 182 acres ’ 


Mnltiplication by a Fraction Oompound Fractions 

123 Fractions of Simple Quantities In finding the value 
or a fraction of any quantity we tieat the quantity just as we treat 
the unit, when we form the given friction That is to say, we 
divide the quantity into the number of equal parts indicated by 
the denominator, and of these we take the number indicated by 
the numerator 
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V] 

E^MPXX. Find the valnc of (i) ^ of £45 , (ii) ^ of 3 inches 
(i) ninth of £45=£45—9s=£5, 

7 ninths =£5>'7=:£35 

Or 1 of £4o=£±i^:=£35 

(u) - 5 : of 3 inc]ies=(3-8) inclics=|- inch ; 

I inches =r 1 1 inches 

Or my a 
Similarly ^01 m 

Graplucal illustratioiB Toproit that ^ of S tnch€$=l^tnches 

Take a hne AB 3 inches long Dnirlc AB into 8 equal parts, and 
also divide €ach tnch into S equal x>.xrts (Ihe former of these 
subdmsions are slievn h\ the figures oelow the line, hilc the figures 
above the line shew the subdmsions of the second inch ) 



12 3 4 5 6 7 8 

Then AB must contain 04 eighths of 1 inch , 

each eighth of AB contains 3 eighths of 1 inch 

Accordingh, AP, representing 5 eighths of AB, contains 15 eighths of 
1 inch, or, as is seen from the diagram, I5* inch 

That IS, -f of 3 inches = 1 ^ inch 

EXAMPLES V. n. 

(Examples 1-6 should he tahen orally ) 

Read oflf the values of 

L TofRs 20, Jof R? 20, -5 ofRs 15, |of Rs 15 

2. l-of 18cwt ; I* of 18 mauuds, “xV of 50 Km , of 50 Km 

3 T of 5 yds , 7 of 5 yds , ^ of £8, ^ of £8 

4. iV of Rs 15 , of Rs 15 , jjy of Rs 15 (Ce^ Ion coinage ) 

5 ‘xz of 20 inches , jy of 20 in , X7 of 20 in , of 3 in 

6 li'OfRs4, 2g of 6 maunds , ly of 10 Km, 1^ of 12 ft 
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7 Draw a line 3 inohes long Divide it into 4 equal parts, and 
also each inoh into 4 equal parts Hence show that 


i of 3=1 of 1 


Shew how the same conclusion may bo 
drawn from the adjoining diagram [Let each 
column represent the unit.] 



8 Draw on squared paper rectangular diagrams (os in Ex. 7) to 
illustrate the foUovnng 

(i) ^ of 6=-^ (u) of 4=^ 

Eind the value of 

9 ^ of 244 10 4/jof21 U. 6 1 of 100 12 8fof40 

13 Simplify (i) (ii) ^ of nre, (iii) ^ of ac 

14 I am entitled to of the proceeds of a business making an 
average annual profit of Rs 932o What is my income from this source^ 

15 A man leaves § of his estate to Ins son and the rest to his 
daughter The estate is worth £5650 What is the daughter’s share 
worth’ 


16 A railway 896 kilometres in length is under construction 
When of the distance is in running order, hou many kilomltrcs 
remain to complete the n ork ’ 

A firm’s capital consists of 12 shares, of ■n\1iio1i I possess 7 
Out of this property I gii o my son Rs 25,000 If the whole capital is 


worth Rs 3,00,000, how much remains to mo ' 


18 A steamer whoso bunkers carry 1620 tons of coal, bums yg- 
of this amoimt on a passage Eor how many more days oould slio run, 
burning 90 tons a day ’ 

19 A firm’s profits for the year are £10,043 Of tins sum the 
senior partner takes the second and the third ’XT 

added to the reserve fund How much does each partner get, and 
how much goes to the reserve ? 

20 On discharging a cargo of 12,000 West Indian oranges, it was 
found that J had gone bad on the passage The rest made a profit of 
2 rupees per hundx^ oranges What profit was made on the part of 
t)i6 cargo sold ’ 
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124 Multiplication by a Fraction Welm%enowtoasceitain 
m Fcnse v\c are to undcreUincI mvlUphcatton hy « fraction 

^\'bcu wo imiltiph £ri 1>\ 4, weguo to each unit in tlie multiplier 
(A) tlio Miluc of tlie multiplicand (£r») llni'i £'>x4 maj be 
ovpies'sod bj ilic woi-dfi 4 of £5 In tliia ponso wc maj interpret 
£5 mvltiplu’il l»r a** «nng f of £"> 

And gcnerillv w c accept m x ^ ns meaning ^ of »i 

o i 

Thus (i) 728 miles x 11 of 72S nnlus = =500^ miles 

(ii) C8 tons> 4S-=45 of 68 tons=— ^Ali-:20ll tons 

125 A Fraction of a Fraction To find the mlue of 4 of a 

iinti wo divide the unit hj 5 and multijih the result b^ 4 

Similaih, to find the value of 1 of we divide ■§ b^ B, and 
mulLiph tlicicsultbv I 

Tlie first operation gives and the second gives 

Now wre have scon tint multiphing am quantity bj 
same as Uihitig ^ of tint qinnlitv , 
that IS, 


IS tho 


Similarly 


ix^=:-iof^=SJll 

Z t, r I 3X6 

a t xi« 

b'^ n~ n ^ 1>~ byn 


Multiplication of Fractions I fence to mvliiph/ tiro fractions, 
ICC multiply the numerators together to lorm the nmicrntor of the 
pr<y/uct, ttiul multiply the denominators together to jorm the 
denominator o1 the product 

126 An expression like v of 7 m callotl a compound fraction, 
while \ of nnitv is a simple fraction 

The rt'ult of tlK last nrlitlt imv l>e obtained gmphicnlh ns follows 

Iwct the fig ABCD )>o taken ns tJit unit It consists of ‘1 columns 
BHch as AEFD, each containing 5 squares Tims the unit consists of 
ll squares 

Tin, fig AEFD represents ■>), and AGHD repre- 
renls ^ of the unit 

Now of §=lho row AGKL , 

^of ‘J:=r4 of such rown 
=?lho fig AGMN 
=28 f<<]uaro9 
=l^ir of the unit 

Tlmtis, 


A E G B 


N 




K 


1 

[ 



1 

. 


M 


D F H O 




112 


ARIXHMEnO 


[OHAP 


Example 1 Mtdiiply ^ 

J 4._-g^Xfrg-_ 4X2 _ 8 

The product— 3 ^ j 

3 9 

Example 2 FtTid tht value of 2^ x fV 

The prodtiot =|7 x ^= 0 ^ 

2 ** 

-T 

Here we first express 2y j as an improper fraction 

After removing the factors 7 hnd 33 from numerator and dcnomi 
nator the resulting numerator is 1 

Hote It is a common mistake for beginners to overlook the unit 
numerator and to carelessly write down the result as 2 x 2, or 4 

Example 3 Fvnd the value of 7^ x of 2^ 

■fr 

The produot=^ x- ^ x ^ 

= 1 

Here we first replace *of’ by the sign x , 19 divides 67 and 76, 
leaving quotients 3 and 4 , the 3 and 6 in numerator cancel uuth 
15 in the denominator, and the 8 and 4 in denominator cancel with ^2 
in numerator Tlie only factors in numerator and denominator now 
left arc units, which arc not expressed Thus the product is 1 

Note When all the factors of numerator and denominator cancel 
each other, it is a common mistake with beginners to giAc the result 
as 0 If the unit factors were expressed, the result would bo 
'^^loh of course cannot be zero A little reficotion will show 
that the vesvli of mck a mulUjilxcaUon can neio he zero 


127 When the product of two numbers is unify each is called 
the reciprocal of the other 

Thus and ^ are reciprocals, for § x , 

and , for -^=1 

To obtain the reciprocal of any fraction we have simply to make 
numerator and denominator change places. 
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EXAMPLES V. p 

{Exampla^ 1-11 fhottid be (alcn orally ) 

Read off the ^nluc9 of the following 

1 Rs 25x-y"|j-, 66 fcKJtx if, 40 nia\ind5> 2j, 21 litrcsx if 

p n 



AY Z 
Fia 2. 

2. Taking in turn ihe whole line in Fig 1 and the whole rectangle 
m Fig 2, to represent the unit, point out in oaoh figure what 
represents 

(0 ar > (“) X f ^ of T i O' ) f of f , 

W I of T, ('n) T of } , ('»0 § of J 

Read off the following products in their lowest terms 

iv-t 2 v*i 

^ V^}} T of y ®f TT Oi 

5 li of -yp, YK^:?rj of <^f ^ 

Read off the \*nlucs of the follow ing 

6 f of 2 of Rs 24 , *5 of i of 30 cw t , f of 1 of 72 miles 

7 10 \Ardsy ^ x2f , 10} nmumls x 5 > 6 , 12} fettx ^ v 

Read off the reciprocals of 

S ittC 1 r;o' noa i4 
Tnj, 1^, T;, t), -i-, 3 jy* IrT 

9 Multiply bj the reciprocals of 2, 3, 4, S, 12. 

10 Multiply the reciprocals of f , f, f, by ^ 

Read off in their simplest form the values of 

ft c X me 1 a r X a h e 

XI. 7 of — X— * r— of 7 , tX-x- 
0 y a 7n' hx b b c a 

12 Draw on squared paper a rectangular diagram to illustrate the 
following 

(0 T of f”) r of T^T of T (''0 4 of 7— 4 

I All US 21 
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Illustrate tlio following identities by means of diagrams drawn on 
squared papoi 

13 (i) (“) 3 + 

14. (i) (») (”>) 

15 (l) 7-5<'J=~rS’ W T^'3'~l 

16 Provo from first pnnoiples (following the reasoning of Art 125) 
that of 6j=ls 


Find the 'i alue of 


17 

efoflif 18 


19 

20 

2L 

3 ^ 1. S ^36 

22. 1 J X ^ of 2|■ 

23 


24. 

2f x^^xl^l- 

25 

of of 4 ^^y 

26 

^ of 4^ of £16 

27 

65^ miles x 1|- x 1^ 

28 

14|- maunds x 2^ x 3 x 2|- 

29 

a lev X 

30 

5?n® n 1 

xc ah 12 

ji- m 15 

31 

Given that 1 kilometre =-| mile (neailj ), find roughly the number 


of miles in (i) 17j Km , (ii) 27 -b- Km , (ni) 102|- Km 


32 Taking 2^ lbs as a rough equivalent of 1 kilogram, estimate 
the number of pounds m (i) 12^ Kg , (ii) 18^ Kg , (iii) ^ of a quintal 
(100 kilograms) 


Find the ^ alue of 

33 tons of coal at 18^ shilbngs per ton. 

34. 4-| yards of cloth at Bs 3 5 a 4 p per yard 

35 14§ maunds of copper at Rs. 55 8 a. per maund 

36 A Captain’s regimental pay (Royal Arfallory) is of a Major’s 
pa} , and a Majoi’s is ^ of a Coloners A Colonel draws 18 shilbngs a 
day What does a Captam draw ’ 

37 A*s ago IS of ^’s, and B"a age is ^ of f7’s , while age is 
equal to the united ages of A, £, and O If (7 is 15, how old are 
A and 


38 The V alue of an estate is gradually deobning in such a way that 
at the end of each }ear it is worth only of its value at the beginnmg 
It was woith Rs 1,20,000 m January 1905 What was it worth in 
Docoralicr 1906 ’ 
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89 The Icngtii and breadth of a room apjpenr on measurement ith 
a foot rule to l» 24 feet and 20 feet respectively , but it is found that 
each foot of the rule is foot too short W hat arc tho real dimen 
sions of tho room’ Had tho foot-rule liccn too Imiff by the same 
amount, ulmt uould tho dimensions ha\Q appeared to bo? 

40 If tt of a stick is cut off, and then 1 * 2 - of tho remainder, what 
fraction of the whole is left’ 

41 To reach a certain town a man trivels of tho distance b}' 
tram, jx of tho remainder b\ coach, and tho rest on foot What 
fraction of tho ‘nholo distance clots he ualk ’ 

42 A sum of £2. Ss is dn ided among four persons , tho first liaamg 
^ , tho second tt of tho rcniaindcr , and tho third of tho sum still 
remaining Find tho share of the fourth 


Division by a FractioiL 

128 When n Cjuantitj a is diMdcd hj the quantity h, tho 
quotient is defined to be that 'nlnch when multiplied by b 

produces a Tins operation of diMsion is denoted by a~b,^ or 
ajb , where a is the dividend, and b the divisor ° 

Division IS thus the inverse of multiplication, and 

(a—b)xb=a 

This statement may also bo expressed v ci balh ns follows 
quotient X divisor =diuidcnd 

129 To divide any quantity P (integnl or fractional) by § 

We have quotient ^ j ^dividend 

= P 

Multiplying both sides by 4, 

gicof icnf X 5 X ~ = P X 4 , 
but jx^ = l , 

- quotient— P>i^, 
that IB, P- = = PX 2 

Also 4 18 the reciprocal of tho given di\ isor 5 , hence to divide by 
a fraction, multiply by its reciprocal 
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We maj arrive at the same rule another vrav Suppose, as 
before, it is required to divide P by § 

Now since 4 is oiie-third of 2, if we were to dmde by 2, onr 
divisor Would be 3 times too great, and consequently our quotient 
3 times too small Hence to get the correct quotient we atvide by 
the numerator 3 and multiply by the denominator 3 

That IS, = 

And generally, P-*— = p x — 

n m 


ExA3iri4E. Divide (i) ^ f, 



4 


_6 

—ff 


( 11 ) 16 by 3^ 

(u) 16-3^=16-^ 



a b b 

Note. Since 1 — ^=1 x we see that when umty is divided by a 
fraction the quotient is the reciprocal of that fraction 


EXAMPLES V. a 

{Exanxplea 1-10 ehovld he taken orally ) 

L In the adjoining diagram 
each of the rectangles AB, BC 
represents the unit Use the 
diagram to illustrate 

(i) 2-^=4 (u) 2-i=8 (m) 2-^=6 

(iv) 2 -ti^= 24 (r) 2-§=3 (yi) 

Head o£F the quotients in the following divisions 

2 %-h, f-t, 1-f, 2-1, l-f 

3 3-1, 3-I-, 3-5, l-l, 6-1 

^ 2|-f, 16 -^, 4^-9, 3|-2J 

5, How often is 2 p contained in 7 a. 6 p * 

6 How many tunes does 7r ft contam 6 inches’ 
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7 Ho\\ often docs 33 tons contain I'J' tons ’ 

8 The circumference of a %\hccl is metres in length, how 

manj times Mill it rc\ohc in ninning 30 metres’ 

9 Hom man\ carts, each conlaining 3^ maunds, will be required 
to carrj 27 luaunds ’ 

10 Hom raanj strips of cloth, ^ jd in length, can be cut from 

15 3 ds ’ And how man} 2^ > ds long from 21 3 ds ’ 

11 Hhistrat^ the folloMing results b 3 means of dmded lines or 
rectangles draM*n on squared paper 

(0 ( 11 ) 4 — 1 J =3 On) O') 

12 FolloMnng the argument of Ajrt 129, pro\ 0 that 


Find the value of 


13 

21 - 1 ^ 

14. S}-2U 

16 


16 


17 

sa 40 

18 14^—32 

19 

85-Gj 

20 


21 

a 

7na— 7 

5 

22 , 

y « 

23 

inx 

fix 

V 

24 

ax T 

H mb 

25 

B 3 vvhit fmction must 4^ be multiplied to give the 

product 4^? 


26 B 3 r Mhat mixed numlicr must 4j^ be dmded to giio the 
quotient 1 J ’ 

27 How man 3 times is 4 J of jx contained in 15? 

28 Dmdo lOj b 3 the product of 2-fr 2| 


Given the following approximate 
1 Xi^owc/rc^^* mi/c, 

1 hhqram^2yib6 , 
find roughl} tlio valnc of 

29. (i) 1 mile in Km 
On) 100 miles in Km 

(v ) 1 inch in centimetres 

30. 0) 1 1)> in Kg 

On) 1 pint in litres 
(\) 55 Kg in lbs. 

And (mi) find the number of 
1 lb =7000 grains 


equivalents 

1 7ac/rc=392- vichcs, 

1 Ithc pints, 

(n) 1 mile in metres 
(iv ) 1 yard in metres 
{v^) 147 feet in metres 

(n) 1 CM t in Kg 
(iv) 1 gallon m litres 
(vn) 1 kilolitre in gallons 
grams in 1 gram, having given 
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Combined Processes Complex Fractions 

130 When several fractions are connected bj the signs , 
X, — , some care is needed as to the ordei of operations To avoid 
confusion it is agreed that 

0) Operatiom of multiplicatton and division must he performed tn 
order from left to right 

Ai) All operations of multiplication and division must he performed 
before those of addition and subtraction 

Note. In all oases an expression within brackets must be regarded 
as a single quantity A sign preceding a bracket operates upon the 
enclosed expression taken os a whole 

Example 1 Simplify the following expressions 

(0 f (u) f“f (^) of 1^ 

(u) 

(in) Hero the sign “ of ” connects the fractions t and 1^, and the 
expression t of 1 j must be regarded as a single quantity 

Thus I— f of li=|-(TX^)=|-f=fx^=^ 

In oases like this the use of brackets is reoomnended. The sign ‘ of’ 
between tiro quantities invariably has the same efifeot as if they ivere 
enclosed in brackets 

Evasiple 2 Simplxfy of -^-2^1.+ 1^-^ 

Hero the expression must be regarded as consisting of three term 
cepamted by the signs — and +, each term being urst reduced by 
itself ° ^ 

Using brackets we have 

the expression = (ft s) " 2^+ (ft ^ 

6 

=^-2H+¥=1jV+3|-2H 

=22±S^,1M±J^ 
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EXAMPLES V r 

Simplify the following expressions 


L 

Sjx-g-— -y 2, 

3j— f 

3 3j^f of ^ 

A 

Sj+f— 7 5 

3b-fH 

6 S^+^ofy 

7. 



10. 

11 

4^ of ^ — .j 

12. 44-“§~^ 

13. 

4-l-i 14. 


16 4+(f>'^) 

16. 

(t+I) (^+- n) 

17 


18. 

rH-^H 

19 

a+i)-(A+^) 

20. 


21 

(t+w) 

22 

“ l;nr) “ (6§ - ) 

23 

(3r X 4^) - (2§- - ) X (3^ - !■) 

21 


25 

(T%+^)-(3-^)xa+i) 

rind the value of 



26 

T"*"!' ■^+'rr 

27 

TII of 1-^. 

28 

6jof4i-3|-A-l7 

29 

2j+'^ of 3j of T~2T+ij^. 

30 

“IT 



31 Divide (2 J- i|)(4^+3t^) by 2^-1^ 

32 Find the difibrenoe between 2^+ 6|- of !§• and 2^ x 3§— 

33 Subtract 2^ of 9^ - 5^ from 7-^ of (9^ - 6^) 


K 

a =2, 5=3, 

c=4, find the value of 



3A 

1 

35 

a b c 

36 

ah e 

a+b+c 

V ^ ^ ~ 

oca 

37. 

-+-+t 

b^e^a 

38 

(a+6)(6+c)(c+a) 

a+6+c 

39 

(a2+l)(62+l) 

c»-l 
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131 Complex Fractions A fraction \iliicli has a fraction in 
numerator or denominator or both is called a complex fraction 



aie complex fractions The thicker line is used to distinguish the 
numeratoi and denominator clearly For convenience of printing 
such fiactions are sometimes written 

z/h 

where the numerator and denominator are separated by a slanting 
line It will be noticed that in the last case both numerator and 
denominator must he enclosed in brackets 
Since a fraction has been defined as the result of dividing the 
numerator by the denominator, the simplification of complex 
fractions depends upon principles already explained 


Example 1 


Simplify (i) 


2! 

3^’ 


(») 


(i) First Method 



65 -IJ. 

3 

V ±—12. 


(i) Second Method Multiply the numerator and donommator by 24, 
the It CM of the denominators 8 and 6 


Then 


48 + 15 03 

31- 7 2 + 4 -TT 


(n) Using the second method, vre multiply numerator and denomi- 
nator b> 12, which IS the L.C M of 6, 2, 3, and 4. 


Thus the fraction = a a ~ j s ^ M 


1 


63 


Note The second method is usually to bo preferred, but it can 
onl 3 ' be used ( 1 ) when the complex fraction consists of a single fraction 
(or mtegor) in numerator and denominator , (ii) when the ttaotions in 
numerator and denominator are connected solely by the signs + and - 


Example 2 (i) (ii) -■ 

3r“Tr 

Here we must use the first method m each case 

<2 2 AO 

(i) Numerator=^ x ^=4 Denominator x ^=4 

the whole fraotion=Y=l 

(ii) Nunierator=3^f^=25J^^:^ 

Denominator x x 

the whole £raotion=2j— ^s^^xS^Sl- 
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EXAMPLES V s 

{Examjfiex 1-15 may he talen orally ) 

L Read off m the simplest form the values of the following fractions 


1 

1 

2 3 

124 

A J, I. 

2 ’ S’ 2 ’ 

3 

1 1 

* 2 " 

Tj 

Tf 

* 6 > 

T> T» 

7 X 

T 


Simplify 

2 . 1 

3 

2 

1 li 6 

If 

6 ^ 

4 



2 ? 

3 

If 

7 

8 

Vf ! 

9 2 /f 10 

l|/li IL 3^2 

12 . izi 


13 

1 1 

11 Ft 

15 

1^+1^ 



1 

T 


2|H* 

Fmd the value of 





3 

16 ^ 

17 

3-1 

T T 

18 Siii 

19 

-i _3 

TT T 

i+i 


T + i 


4- 1 

7 +T 

20 ^ 

2 L 

Zii 

22. 

23 

T 

15 f 


468 


10^-27' 

21 isiilll 

25 

of 8^ 

26 ii— £ii 

27 

if -4 

QJ 6 

Qi 11 
TtT 

22^ 

TF+(1 ~lfu) 

r _ f Of 2F 

« 7+^+4 


29 

of^t-ili 

30 

t+i+ii 


6 ^ 6 A 



3L 2kd±i+-»ii. 




32 A 1 \ 

i+T+f V 


Fractional Eauations 

132, The principles of fractions ■will now be applied to solving 
certain types of equations of special use in Arithmetia 

Example 1 FtTid the value of x which eattefies 


W f=i| 



6 



0^ object IS to detach the unknown quantity x from the fraction 
ni which it occurs This we may do by Axioms 3 and 4 of Art 62 
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(1) In 1= 1^, vre multiply both sides by 7 , 


this gives z-<7=1y^7> 


or 


a:=7-V-=ll^ 


(ii) In 5 =^, we divide both sides by 5 , 

o U 


this gives 


_4 

16' 


If now we multiply both sides by 6, 
we have or a;=|.= l^ 

These steps may easily be taken together and performed mentally 
14 

(in) In 1 1, we multiply both sides by 3a: , 

tins gives 14 = Y X 3a: 

Then in one step divide both sides by 7 x 3, and multiply by 6 , 
and we have 


3a? “ 4 6:r 

Example 2 Solve the equation — g — + ^=l'j‘*y 

Eirst dear the equaixon of fradiom To do this, multiply both sidte 
by 30, namely the LCD Then we have 
^3a:-4 


(^„30) + (^x30)=J 


^x30, 


or 

that IS, 
hence 


XT 

(3a; - 4) X 6 +5a: X 15= 19 X 2 , 
18a;-24 + 76a:=38, 

93a:=62, 

0 2 2 


EXAMPLES V t 

{Examjp^es 1-6 ahovid he tahen oraUy ) 


Bead off the values of a? which satisfy the following statements 


1 

(1) 

5a:= 

=20. 

(n) 

5a;=45, 

(in) 

5a:= 

=4, 

(IV) 

6x= 

=12. 

2 

(1) 

35= 

=7®, 

(n) 

7a;=5, 

(ill) 

9= 

7a:, 

(iv) 

7a:= 

=34 

3 

(1) 

X 

6' 

=3, 

(n) 

3-8, 

(ni) 

4= 

X 

6» 

(iv) 

7= 

X 

"IT 


(1) 

X 

1 

(u) 

X 1 


X 

1 

(iv) 

1 

X 

4. 

3"" 

'2’ 


(m) 

4“ 

16^ 

20'' 

'6 

5 

W 

3a;= 

3 

(n) 

II 

(in) 

2 

6“ 

‘3x, 

(iv) 

3a:= 

=li 

6. 

W 

5a:= 

=ll. 

(n) 


(in) 

7a:== 


(IV) 

3h 

=4a7 
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Find tlio valuo of x m each of the follow mg equations 


7. 

(0 

a: 3 
14^7' 

, , 4 2r 
<"> 5= T- 

(in) -g-=l; 

(IV) 3=1 

8 

(0 

G 3x 

7~ 2 ’ 

, , 2r 8 
16=55 ■ 

(m) y=2i. 

^ ^ 15 “T 

9 

W 

1=.. 

1=1 ■ 

(in) ^=3^, 

X ^ 

(■') <i=i 

10 

{>) 

fi 10 
2x~3 ’ 

'”>4=i. 


<"> a=S- 



2L What nnmlK.r increased by one third of itself gi\es 20’ 

22 What numixjr falls short of 20 bj one fourth of itself’ 

23, Find the numlwr one third of which c'^cccds its fifth part by 2 
2tL From the condition j of y of find x 

25 Find X from the condition a: x y =2 J of ^ 

26 Di\ido 50 into two xiarts such that one maj bo y of the other 
27- The sum of l\\ o numlicrs is 28 , their diflcrcnco is 6 Find them 

28 A and B ha\c 20 rupees between them If A gi\cs one third 
of his share to then B mil ]ia\c as muoh as A had to start with 
Find their onginal shares 

29 If ^=^»find X when tn=7, «=2, p=21 

30 If a=C, 6=4, c=7, find the *valuc of x when 




CHAPTER VI 


Fraoitons Continued Cotipound Quantities 


133 FractiORS of Concrete Quantities The method of 
finding the value of a fraction of a concrete quantity will he 
seen fiom the following examples 

Example 1 Find the vulm of (1) ^ of £7 , (ii) 2^^ of 6 tons 
( 1 ) 

— ? 'Eere the umt is £7, and by 

the definition of a fraction we 
have to diMde this into 16 equal 
parts and take 3 of them 


£ 

8 

d 

7 

0 

0 

1 

15 

0 


8 

9 



3 


6 

_3 


Or we may proceed as follows 

T^of £7=£7 x-^=£jJ=£1^, 

5 

gx-e» . 

*'10’” i-fl- ® “ 4 ^ —6^0 
4 

Thus of £7 =£1 6o 3c? 

(u) Adoptmg the second method, we have 

2;^ of 5 tons=5 tons x 2j^g-= 10 tons+fi tons x 
5 

6 tonsx^=6xS6x:^ owt =-^ cwt =10y cwt 

7 

^ owt qrs =■?£ qrs. =2f qrs 

y qr lbs =24 lbs 

Thus ^ of 5 tons = 10 tons 10 owt 2 qrs 24 lbs 
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Example 2 Find the value o/* 3|- ©/“Rs 3 13 a 3 p 

3|-of Rs 3 13a 3p =Rs 3 13a 3p x3^ 

Hence we have to multiply Rs 3 13 a 3 p by 3 and by and add 
the results 

First melTiod 


Hs 

a 

P 

|3 

13 

3 


7 

7-^=^ of the multiplicand 

5 

2 

6 

3^=^ of the multiplicand 

n_ 

7 

9 = the multiphcand x 3 

13 

14 

0^=3|- of the multiplicand 


Second method When the proper fraction in the multiplier can be 
spht up into the sura of tw o oi more fractions with ivntt mimeratora the 
following arrangement is the most convenient 

Hero |=A+i=« +1=^+^ 


Rs a p 
3 13 j 

3 


1 1 

11 

7 

9 


"T 1 

1 

14 

7i=^ 

of the multiplicand 


i 

7 


of the multiplicand 


13 

14 

0^ 



Since -g-—!- of the simplest way of taking ^ of the multiphcand is 
to take \ of the result in the previous line 

Evasiple 3 Divide 4 tons 13 cwt 3 qrs hy ^ 

4 tons 16 cwt 3 qrs —-^=4 tons 16 cvrt S qrs 

Now hence we may multiply 4 tons 16 cwt 3 qrs 

by 6 and subtract I* of 4 tons 16 cwt 3 qrs from the result 


tons 

cwt. 

qrs 

4 

16 

3 



6 


29 

0 

2 

subtract ^ 


12 

0§=-^ of 4 tons 16 cwt 3 qrs 

28 

8 

Ji 


Note. Wlicn the divisor is a mixed number it must first bo written 
m the form of an improper fraction 
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Exampll 4 Ftnd the value of 

^ of 169 6tf +ly of 79 6(i +Y of 1 guinea 

Here it will be best to bnng all the anms of money to the same 
denomination , the most com enient unit is sixpence 

i mi ^ fl R 

The required \aluo=v^ x-l&+^x4&; sixpences 

=(9+27+30) sixpenoes 
=66 sixpences =£1 139 

EXAMPLES VI a 

[Examj^lea 1-4 may be tal en orally ) 

Express in shillings and pence the following fractions of £1 

1 ^ ^ 9 

Eind the \alue of 

2 of 2 a G p , ^ of 7 a 6 p , J of 5 a , § of £1 , f of £1 
Find the value of 

3 ^ of 1 yd , of 1 yd , ^ of 1 md 8 srs , ^ of 1 maund 
4. Y of 2 era 2 powa , of 3 qts 1 pt , ^ of 1 md 9 srs 

Find the value of 

5 •§• of 2 a. 3 p 6 of IBs 4d 7 of Rs 2. S a 
8 :^ofIls4 13a 9 ^fofRs6 4a 10 Is 4d 

11 IT of Rs 4 6 a 12 3 yy of 6 tons 13 -jV of 5 guineas 
14. 1 yV of 8 3 ds 16 ^ of Rs 12 16 of 18 maunds 

17 eJofRs 11 7a 8p 18 2|ofRs.3 7a 4p 

19 lton7owt 3 qrs x6g 20 £4 39 8d — n|- 

21 3|^ofRs9 6a 8p 22 1 ac 3 r Sp-lyr 

23 6/^ofRs24 11 a 24 2mds 30 srs 4chks“l^ 

Find the value of 

Y of 3 a 6 p +-^ of5a6p 26 §of3 guincas + -/t of lOa 6d 
14 of 7 ft 6 in - -g- of 5 yds 1 ft. 

^ of I mi --jy of 1 fur 29 3^ of 5 a. 3 p +2^^ of 4a 7p 

of 3 fur +^V of 11 3d8 1 ft 

31 /y of 1 owt +^ of 1 qr 24 lbs +2$ of 12 lbs 

32 4|of -j^ofRe 1 da 4p +^ofRs 2.10a.+^ofRe 1 13a.4p 

33 if- of of IO9 - Y of 1^ of 1 flonn+'j^ of £1 I89 6d 
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134 To express one concrete quantity as tlie fraction of 
another of the same kind If o lui\ e to find ho\\ many times 
one concrete quantity con tuns anotliei of the same kind ^\o di\ido 
the fii'st by the second, and by the pnnciplcs of quotition (Ait 17) 
the lesnlb is an abstnict numbei Similaily in the piesent case 
vro diMdo the fii'bt quantity b} tlio second, after expiessing them 
in terms of the same unit , the icsult is an abstract fraction 


Ev.\mfi;e 1 Exjtrats 2a Ip as afracHon of 8p 
Express both sums in pics, then 

the required fraotion“|^=-^ 


Evimpie 2 Ex2yress 

4 mds 20 srs a fraction of 9 nids 18 srs 

Tlio most con\cmcnt common unit is the scer 

^ 4 mds 20 srs ISO srs 

The required fraction =s=r 

^ 9 mds 18 srs 3/b srs 

^ lfi 0 _ 20«.10 


Example 3 TI’Sa^/?trc/ion is £2 12e 6 d o/ £3 3s 4d ? 

j r . £2 12s M £2| 

Tho required fraction =^^ 5 - 3 ^ =^5 

Notf There m ill often lie a pa\ mg of lalnnir if tho highest possible 
denomination can be rcadtl} chosen as a common unit 


135 Batio IS the i elation which one quantity bears to anothei 
of the samc/nirf, the comparison being made b} considering what 
multiple, pai t, or pai ts the firat is of tho second Tlius the i*atio 
of one quantity to another is measured by the faction winch the 
first n of the second 

Tlius, from the preceding examples, 

thcnitioof 2 a Ip to 6 a 8 p 

^ ^ 61 8 p 16 

the ratio of £2 12i» Qd to £3 3s id = 

Xd ia 4a iQ 

136 The ratio of tw o quantities A and B, of tho same kind, is 

usually wrntten A B Thus g and A B have the same meaning 

Since a ratio expresses tho vu7nber of times (whole oi fractional) 
that one quantit> contains anothei, even/ ratio is an abstract mnnber^ 
either whole or fractional 

Thus from Art 135 (where for convenience wo worked in pics), the 
ratio of 2 a Ip to 6 a 8 p (not qfapic) 
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Exauple Find the ratio of 3 qrs 7 lbs to 2 ow fc 1 qr 8 lbs 

We may conveniently express each quantity in quarters , 

. 3 qrs 7 lbs _3x qrs 

then the required ratio 


_13 J = 


Thus the ratio is 7 20 


’6 & 
5 


137 Four quantities are said to be directly proportional 
when the ratio of the first to the second is equal to that of the 
thud to the fourth 


Thus a, 6, c, d are in direct proportion if 


y=- 5 , or a 
b d 


6=0 d 


The word ‘ direct ’ is usually omitted 


Example The quantities 3a 6p , 10a , 2 yds 1 ft , 6 yds 2 ft 
are proportional, for 


31 

the ratio of 3 a 6p to 10 a 


2i 

and the ratio of 2 yds 1 ft to 6 yds 2 ft =— 


Eatio and Proportion will be more fully discussed in a later 
chapter 


EXAMPLES VI b 

(ExampleB 1-5 may he taken orally ) 
Express as fractions of £1 

1 is y 28 M , l8 M , m M , m Qd 

2 ^ id y 68 Bd y 4d y l8 3d y U Sd 

3 Bs dd y S8 6d y 58 Bd y ll8 3d y IBs id. 

Express as fractions of Tte 1 

4. 4ra , 6n. 4p , 6a , 2a. 8p , 10a 8p 
Express os fractions of 1 yard 

6 2 ft , 1 ft 6 in , 6 in , 10 in , 2 ft 3 in 
Express in lowest terms 

6, 7a 4p as a fraction of Rs 2 

7 £3 15s £11 6s 
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Express in low cst terms 

8 5a Gp ns a fraction of Rs 3 

9 n» Ocf £4 4» 

10 13 lbs 3qrs 7 lbs 

11 o mtls 2-1 srs 7 mds 

12. 7a lOip Rs7 

13 £2 1G« 5 guineas 

14. Tip 13a 9p 

15 297 jds Imilc 

16 8i<f le OSd 

17 6 J mds 9 mds 36 srs 

2 a lip ,g £3 6 » 2 - 14 ■'rs „ ,242 xds 

oa 3 p £7 3« ^ 3 mds iOsrs 1 nu 3 fur 

22 Whit fraction ol Re 1 15a is Re 1 7a 3p ’ 

23 Express 3 tons 12 cn t 2 qrs ns a fraction of 2 tons 
2L Rerlnco 4 m 70 cm to the fraction of 5 ni 44 cm 

25 What fraction la 2 Km SOS m of 3 Km 30 m ' 

26 Express 35 sq jds 8 eq ft ns a fraction of CS aq jda 

27 Reduce^ of Od to the fraction of ^ of £C 15«» 

Express ns fractions in their lowest terms the follo\\ing ratios 

28 Re 1 Sa to Re 6 I2n 29 £12 10s to £18 los 

30 15^ 07- to 1 Ih 11 07- 31 1 nu 484 \ds to 2 nu 

32 Shew thnt 4d , SJ// , 5 \ds 1 ft , 7 yda 2 ft nro propoilionals 

33 lix Ihs , 1 qr , 5n 3p , Rs 4 On* Gp nro in proportion, find x 

34, A Ins a yearly salarj of Rs 2000 and spends of it , J7 is paid at 
the rate of Rs 120 a month and spends ^ of uhat he cams What is the 
ratio of their Fa\ mgs at the end of the 3 car ’ 

35 If XT of a guinea l>c taken from xV ^f u what fraction 

of £3 9^ u ill rcmiin ’ 


138 Ratios as Percentages Since a ratio can always be 
expressed as a fraction, when two or nioio ratios lia\o to be 
compared the eqin\alent fractions must be 1 educed to a common 
denominator (Art 111) In all such eases the common denominator 
most cotnenient as a general standaid of comparison is 100 
I AE Tf s I 
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A fraction expressed mth 100 as its denominator is called a 
percentage, and the numerator of the fraction is called the 
rate per cent 

Suppose, for example, that a merchant at the end of a year’s business 
has gamed Rs 2500 with a capital of Rs 50000 His gam is 

of Ins capital, and he is said to ha^ o ^med 6 per cent Here 6 is 
railed the rate per cent , and the fraction is called a percentage 

The abbreviations 5 pc., or 5% are used for the -words 
“ 5 per cent ” 


Example 1 Express (i) the ratio 7 15 as a percentage , 

(u) 62i per cent, as a fraction in its lowest 
terms 

(i) Here we have to find a fraction equal to having 100 as its 
denominator, and the required rate as its numerator 
Let a;=the rate per cent , 

a? 7 ** 

then a:=46f , 


thus the rate per cewi is 46§, and 7 


15 IS equivalent to a percentage 


46f 

100 


, , -,i . 125 5 

( 1 .) 62i per cent 


Example 2 There are two mixiut es of wine and water ^ of the first 
and ^ of the second is tame. Winch ts the stronger mixture^ and hy how 
much per cent ? 

By Ex 1, y 18 equivalent to 62^ % , 
and tV 46§ % 

Tims the first is the stronger 

Also 62i*46y=15|-, hence the first mixture contains ISgper cent 
more wine than the second. ' 


Note Another way of stating this result is as follows if wo 
consider 100 equal parts (gallons, pmts, or litres) of each mixture, there 
ore 02^ parts of wme in the first, and 46^ parts of wme m the second 


Example 3 A Division of 7650 men rccettes rcmyorcCTnents that hnng 
tfs strength to 8262 , hy koio much per cent has it been increased ? 


On an onginal strength of 7650 the gam is 612 , thus a percentage is 
required equal to the fraction Vww 
Let a;=the rate per cent. { 


then 


X _612 

100 "“ 7650 ' 


whence x= 


612 

7660 


X 


100:=:8 


Thus the morease is 8 % 
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Example 4 In a school 56 p o the ioJ/s leam Sctencej and the 
remaining boys are 220 tn nutnbei Find the number of boys tn the school*. 

If X be the number requued, 44% do not leam Science , 

•nny^=220, whence a;=600 


EXAMPLES VI c 

(Examples 1-4 should be taXen orally ) 

1 Give the percentages equivalent to the follo^vmg fractions 

(«):^» (in) f. (iv)i. ('^) :^ 

2 Give, m lowest termSi the fractions equivalent to 

(i) 20 p c , (u) 25 c , (ill) 2^ p c , (iv) p c , (v) 16§ p o 

3 How much per cent is 

( 1 ) llof25’ ( 11 ) 7of20’ (m) 4a ofRe 1’ (iv) 17a 6d offl’ 

4. Give the values of 

(i) 5%of Rs.40, (ii) 4%of Rs 60, 

(ill) 3%of Rs,50, (iv) 2^%ofRs 80 

5 How much per cent is 

(i) £3 2a 6d of £12 10s ’ (n) 4 srs 3 powa of 28 si:s. 2 powa ? 

6 How much IS 37i p 0 ofRs 106 10a 8p ^ 

7 In an orchard which contams 350 trees, 6 p c are cherry trees , 
how many trees of other kinds are there ’ 

8 A tradesman's profits are 13j p o of his capital if his capital 
IS Rs 5000, what profit does he make ’ 

9 Wlien the income tax is Is in the £, how much per cent docs 
this represent of a man’s income ^ 

10 How much per cent does a man save out of an income of 
Rs 7500 of which he spends Rs 5100’ ; 

IL The population of a town increased from 23,0(K) to 24,380, what 
was the rate per cent, of increase ’ 

12 How many inhabitants are there in a town if 35 per cent of its 
population nmoimts to 1603 persons ’ 

13 Find the sum of which Rs 142 is 4 per cent. 

14. My rates and taxes amount to £81, this being 7^ p c of my 
whole mcome Fmd my whole income 

15 An agent employed to sell a house charged Rs 930 12 a as com- 
mission, this being at the rate of 6^ p c What price did he obtain for 
the house ’ 
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i 

\ 16 An expeditionary forcp, having lost 6| p o of its numbers by 

" casualties and disease, has 13,132 men left fit for service Pind its 
onginal strength 

17 The expenses of a hospital are £4837 10s , find the income if 
there is a deficit amounting to p o of the income 

18 At the end of each year a firm adds to its capital a sum equal to 
6|- p 0 of its capital at the beginning of the year K the capital now 
stands at Rs 81770, what was it a year ago ’ 

19 In a school 45 p o are English, 20 p o are Scotch, 13 p o are 
Insh, and there are 44 Welsh bo^s, how many bo 3 ^s are there 
altogether ? 

20 A tradesman in selling off at a reduction receives Re 1 11a 6 p 
for an article marked Re 1 15 a 3p how much per cent is taken off 
the marked price ^ 


Aliquot Parts 

139 Any part which is contained in a quantity an exact (or 
integral) numbei of times is said to be an aliquot part of that 
quantity, and may be expressed as a fiuction of it with unit 
numerator 

Thus 5a 4p is an ahquot part of Re 1, bemg ^ of Re 1 
28 6d lie 6d f Y of 17s Qd 

5 srs 1 nid , 7 of 1 md 

EXAMPLES VI d (Oral) 


Read off as ahquot parts of £1 


1 2s 2 5s 

3 

2s 6d 

4 

6s Bd 

5 3s 4d 6 Is 

7 

Is Sd 

8 

Is 4d 

[The above results should be carefully noted and remembered ] 

Express as ahquot parts of 5 a 





9 la 3p 10 la 8p 

11 

10 p 

12 

7ip 

Express as ahquot parts of 76 

6d 




13 2s,6d 11 3s 9d 

15 

lOd 

16 

6(2. 

Read off as ahquot parts of 2 a 

. 6p 




17 74p 18 10 p 

19 

la. 3p 

20 

2ip 

Read off os ahquot parts of 1 maund 




21 4 srs 22 20 srs 

23 

8 srs 

24. 

8 chks 
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Multiplication by Aliquot Parts Practice. 

140 Compound multiplication may often be conveniently per- 
formed bj means of aliquot paits The method, known as 
Practice, will be illustrated by examples 

Example 1 Fvad tht cost of 89 things Rs 5 5 a 4 p each 
Since 5a 4p =Re the cost of each thm5=Rs 5+Re ^ 

The w ork of multiplication may be arranged thus 


5a 4p =^of Re 1 

474 10 8 =co3t of 89 at Rs 5 5a 4p each 

It will bo seen that the cost at 6 a 4 p each is found by dinding 
Rs 89 (that is, the cost at Re 1 each) by 3 

ExajVIPLB 2 Find the cost of 139 things at Rs 5 14 a each 
Here the cost=Rs 6 less2a , or Rs 6-Re ^ 

Hence, arranging the work as before, we have 


7ess 2 a., or of Re 1 

By subtraction 810 10 0 =cost of 139 at Rs 5 14 a each 

ExAaiPLE 3 Find the c(fSt oJ05 things at £3 13s 9d each 

Smce £3 13a 9c? 10^ +28 6c? 3c? , the 'laluo of 75 things 

at the gi\en price is equal to the sum of their values at £3, lO^ , 
2s 6d , and Is 3d Practice fumi8|ies a comenient arrangement for 
finding these ^jJarate values and their sum 

£ a^'c? 


10s =i of £1 
2s 6d =|. of 10s 
Is 3c? of 2s 6c? 


O^cost'of 75 at £1 each 
3 

0=cost of 75 at £3 each 
0= 10s each 

6= 2s 6c? each 

9= \ Is 3c? each 

3=cost of 75 at £3 13s 9d each 



tls 

a 

p 

89 

0 

0=cost of 89 at Re 1 each 

5 

445 

0 

Oncost of 89 at Rs 5 each 

. 29 

10 

8= at 5 a 4p each 
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It w'lll be seen that the process consists in separating the given price 
into parts each of -which (after the frst) is an aliquot part of one of the 
preceding parts Then to find the cost of 75 things at £3 each we 
multiply the £75 (which is the cost of 75 things at £1 each) by 3 
Next to find the cost at 10s we divide the cost at £1 by 2 To find 
the cost at 2fl. Cd we divide the cost at 10« by 4 Lastly , the cost at 
la 3d is ^ of the cost at 2a 6d By adding these separate results A\e 
obtain the cost at £3 13a 9d 

141 The repeated steps of division shewn m the last example 
will often give use to inconvenient fractions of a penny m the 
successive lines of work. Such cases are best dealt with decimally^ 
as explained m Chapter xi Our object here is merely to afibm 
exeicise in the manipulation of aliquot parts, and we therefore 
confine ourseh es to examples in which the above-named difficulty 
does not occur 


EXAMPLES VI e 

Read q/fthe cost of the following numbers of articles 
1 810at5a 4p 2. 360at2a.8p 3 252atla 4p 

4. 640 at la 3d 5 450 at la 4d 6 288 at la 8d 

Bind the cost of the following numbers of articles, adding or sub* 
traoting only ont ahquot part in each case 


7 

4340 at Rs 2. 4a. 

8 

3791 at Re 1 oa 4p 

9 

985 at £3 2a 6d 

10 

488 at £4 la 3d 

11 

480 at Re 1 12 a 

12 

408 at Rs 2. 14a 

13 

112 at Rs 7 2a. 8p 

14. 

132 at 10a Sp 

Using only two ahquot parts, find the value of 

15 

42o at 10 a 

16 

960 at 2a 3p 

17 

324atB€ 1 Oa 4p 

18 

357 atRs 2 6a 8p 

19 

464 at £4 6« M 

20 

425 at £3 11a 8d 

Find the cost of the following numbers of articles 

21 

714 at Re 1 6a 8p 

22 

723atEs.3 11a 

23 

339 at Re 1 9a 4p 

24 

355 at Bs 3 13a 4p 

25 

632 at 12a 8id 

26 

6113 at 8s IJrf 

27 

427 at Rs 6 6a 9p 

28 

28SatBs 3 12a 3p 


29 6184 at £5 7a 3d 30 1260 at £1 Sa lUd 
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MISCELLANEOUS EXAMPLES n 

1 Shew that there arc t\MCc ns many pies in Bs 20 Ga 4p as 
there arc chataks m 3 mets 2 srs C chks ^ 

2. How m'in\ lengths of ixipe, cacli 3 m o4 om m length, can be 
cut from a coil containing o3 m 10 cm ^ 

3 hat IP the smnllc'^t sum of money 'a hich will e\nctly contain 
each of the follo^nng sums 

la.3p, la.4p, 2a 2p, laSp, 3n6p’ ^ 

4 Reduce to lowest terms f 

5 A lx>ok ease 2 ni 43 cm in length stands against a wall 5 m 
73 cm Ion" If it is placed in the miodlc, how much of the wall is 
left on each side’ 

6 A grocer bins a luindrcdweight of coffee , after mixing chicon 
inthit he sells tho'uholc at Is Gd a pound for £9 15? Hou mucli 
chicori did he add ’ 


7 Winch is the greater or S|, and bj lioii much ’ 

8 Find the sum of 2^, and the difference between 6^ 

and 

t 9 If 3 kilometres arc os much under 2 miles ns 5 kilometres arc 
over 3 mile^, w hat is the length of a kilometre ’ 

i 10 At a bankrupt's mluntion Ins bullocks u ere put at Rs 25 a head 
Tlie\ afteiaiards sold, one half at Rs 24 7a a head, and one half at 
Rs 2G 5a n liead, and thus realised Rs 15 more than was cxiiected 
How man\ bullocks had he’ 

11 I di\ide a number In loO, and multiply the lesult bj G, and 
obtain 3C0S4 Find the n^lmbcr ht/ duiston in one line 

/^12 Explain uln (i) §^=1^^ («) 

trating graplncallt bj a line drum on squared paper 


13 Simphfy (,) (n) 

* 14, Find the least number of weeks m which an exact number of 

half guineas can be earned, the wages per week being 16? 4d 

15 A train is tm\clling at the rate of 35 miles an hour How 
manj feet doas it trucl in a second’ 
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16 A man lias a certain sum to pay to three tradesmen A, 
and C Ho pajs three fifths of what ho had to A, two of tho 
remainder to JS, and tho rest, which amounts to Es 7o0, to C How 
mucli money docs lie paj in all ’ 

^ 17 Find tho value of £14 Gs 10^ x 1746 

’ 18 Express tho fractions yr the same nuvitf'OioTy and 

then nrrongo them in ascondmg ordor of magnitude 


19 If in 5^ hours a train travels 230X miles what is its rate per 
hour’ 

20 A train is running at 64 miles an hour if the telegraph posts 
are 66 jarda apart, what is the neatest number, and what is the least 
number, of posts a traveller could count in a minute ? Explain the two 
cases 

21 What IS tho a\erago height of 3 hoys whose respective heights 
arc 1 m 72 cm , 1 m 61 cm , 1 m 47 cm ? 

22 Tho H.C F of two numbers is 65, and L 0 M is 9100 If one 
of tho numbers is 2G0, what is tho other ? 


23 

'/24 
/s— 0 


From 15fj take the sum of 2^, 3^^, 6^ 

Proio by a diagram, taking a straight line as the unit, that 
What general pnnciple does this illustrate ^ 


25 A carpenter outs off of a plank, and then ^ of the remainder , 
what fraction of tho whole is left ’ 

3j separation into prime factors find which of the numbers 
(i) 2371w)0, (ii) 06825, (iii) 571636 are perfect squares Find the 
H C F and L C ]M of thoir square roots 

27 Complete the division sum given below, by finding the numbers 
omitted m the first and second lines 


5 | 

9 ) rem 2 
1260 rem 6 

28 If Re 3150 will buy 60 maunds of tea, how much would be 
gamed by selhng the whole at 64 Bs 40 cents per maund ^ 

29 A man in a train notices that he can just count 21 telegraph 
posts in one minute If they are known to be 44 yards apart, at what 
speed IS tho tram travelling * 

30 Add together 3y, it ^ } divide the result by and find how 
much must be added to tbe quotient 4o make 100 
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31 What fraction multiplied by 3^ of y produces of ? 

i 32 Find the three numbers between 2500 and 3000 which are 
Mi\ isible b} all the numbers 21, 24, and 28 

Assuming 1 kilometre=|' mile, shew that 100 yards is very 
nearly equal to 91 metres 

34, Find the size of the largest square slab which could be used m 
paving a court} ard 72 ft long and 57 ft broad 

'-35 '^^^eparate 249984 into pnme factors, and shew that it is the 
continued product of three consecutive numbers 

36 Out of £12 I pay bilk amounting to £2|*, £^, £1^, £4|-, 
how much have I left’ 


37, Simplify, as shortly as ^ on can ' ^ ^ 

(i) (ii) 10}^"'ll'^+22^— 20 t^ 

38 What fractions are represented by x in the following statements ’ 

(i) a?+3y^=16^, (n) i(ui) ^ of 

39 Given that 35 seers are equal to 72 lbs , express 11 tons in 
maunds 

40 If u crew, rowing at 32 strokes per minute, rows a mile in 
min , find the distance travelled each stroke 

Three persons having £1^» £7;^, subscribe respectively 

T5j ii "fs their money T^at is their total snbs cnption 

V 

42 Find the least number which leaves the remainder 6 when 
divided by 15, 35, or 42 


43 The cost of 4 acres of land is £121 , what is the value per square 
yard’ 

44. Simpbfy (i) 2|— l|.xl^, (u) of 1^ 

45 Find the value of 51 thmgs 4 of which cost Bs 33 5 a 4p 

46 An 18 gallon cask contains 82|^ litres, how many pmts are 
there in a litre ’ 
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47 How can j on tell, w ithout working the sum, that 

isno<equalto2» 

ITind the difference between the greatest but one and the least but 
one of the above fractions 

48 Siniplif} 

(i) (2i+lf)-(lA-f). (“) 2y+lT-l^T-4 


49 Express the difference between xV of a guinea as 

a fraction of half a crown 

50 If plums weigh 50 lbs to the bushel and cost £22 per ton, what 
IS the cost of 100 bushels to the nearest shilling ’ 

51 A man svnms 3 miles in hours. He goes 1 ft. 4 in, by each 
stroke , how many strokes does he take per minute’ 

52 A truck of coals containing 230 maunds is sold at the pit’s 
mouth for 5 annas a maund, and deSvered at a railw ay station distant 
00 miles for Es 143 12 a What is the cost of carriage per maund per 
mile ’ 

63 Di\ide the product of 7^ and 9^^ by the difference between 
0 and 

64. Simplify 

W 7 (^) 7 T+f > 0”) f 


55 A man takes 3 hrs 45 mm in walkmg to a certain plaoe and 
nding back He w ould have gamed l|^ hr by ridmg both wajs How 
long would he take to walk both w ays ’ 


56 

67 


Simplify (i) , 

Find the \ alue of 
(i) 1 yd 2 ft 3 m , 


(ii) -7 


e3 _n. 


(u) 9g of Rs.8 7 a 4p 


68 After spending i of my money, and then \ of what remained, 
and finnll}*^ of what still remained, I found I had Es 100 left How 
muoh had I at first ’ 


69 Standard gold is worth £3 7s lOid per ounce. What is the 
least number of ounces that can be com^ into an exact number of 
sov ercigns ’ 

60 Find the difference between of 7 half crowns and ^ of £3 
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6L Express 23 ft. 3 in. as a fraction of 100 yds , and 3 r 10 p as a 
fraction of 2~ acres 


62 Tlnd the number of square yards in a rectangular piece of 
ground winch measures ISyjds by jds Into hou many pieces 
each containing 3~ sq ft. can the rectangle be dinded ’ 

63 At a concert Bs. 320 were taken , 50 jiersons took gallery tickets , 
30 persons paid Bs 2 more, and 20 persons paid Es 3 more than those 
who sat in the gallery hat was the pnee of each kind of ticket’ 


64. Simplif} 


(1) 


Ot X 

lix2^ * 


fn) -r'f 




XT 




65 A dealer has six kinds of teas, a^e^aglng 2ff lOd per lb Four 
of them cost respectnely lid , 2^ 3d , 28 6d , and 38 4d per lb 
What was the cost per lb of the otb and 6th teas, supposing that one 
cost three fourths as much as the other ’ 


66 Use the foUou ing approximate equn alents 

1 metre =39^ inches , kfa/ome^re=-^ mi/e ^ ^ 

1 /i{ogravi=2jr lbs . ^ I hire =l^piJitSj 
to detemnhSFoughly 

( I ) the number of metres in 84 ft , 

( II ) hundredweight m 2S0 Kg , 

(ill) litres in a 9-gallon cask , 

(iv) kilograms m 2 tons 4 cwt 


67 Express the follounng ratios as fractions m their lowest terms 

( 1 ) lac- 3op Bs 4 13a. 6p 

^ oac Ir lop ' Bs 5 7a 6p 

68 Find, with as little work as possible, the value of 

W 2yV+4g-f-^ + lY-*-y^^ 

(u) T®1 

^^9 If the contents of a pint tankard will fill two tumblers, and a 
tea cup holds ^ as much as a tumbler, how manj tei-cups can be 
exactly filled from a litre’ What fraction of a litre *js left ’ 
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70 A tram is travelling at the rate of 40 Km per hour how many 
miles will it go m 12 mm ’ 

71 How many allotments of 3 ao 2 r 20 p each may be taken out 
of a piece of land 14 t miles long and 7 miles wide ’ 

72 If £2 11s 4d IS paid for 20 kilograms of biscuit, how much 
should be given for 1 owt ’ 


73 Express — ^^s ^ * fraction in its lowest terms 

74 A man travelled 520 miles by sea, rail, and coach The distance 
by coach was one third that by rail, the distance by rail one third that 
by sea The charges at sea were 2 p per mile, by rail 4 p , by coach 
0 p Fmd the average cost per mile for the whole journey 

76 An empty cask weighs 11 lbs , and when filled ^nth water its 
weight is 65 ^ , find how many gallons the cask will hold. [See 
Ex 66] 

76 If a farmer lays two tons of lime on an acre of land, how many 
^ms is that per square metre? Express the result to the nearest 
integer 

77 Shew that the fraction may be expressed in the form 

T+i- T + 'T of t) 

Use this result to find the value of 

£33 2s Sd -(^ of 2§) 

78 One tram tra\ ols at an aA erage ^ed of 50 kilometres an hour, 
and another at half a mile a minute It the second starts immediately 
after the first, how long will it be before it is 5 miles behmd ? [See 
Ex 66] 

79 Find the average length of the year m days, hours, minutes and 
seconds for the nineteenth century 

80 Simplify 

Rs 8 6 a 9 p 2 mds 27 srs 10 chks 
Rs 10 13a 3p 4 mds 1 sr 7 ohk£~ 
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The Unitary Method 

142 Iv the present chapter 'vre shall consider questions of 
x^hich the following are typical examples 

Example 1 ^ 12 yards of doth coat 42 rupees^ how much shoidd 

Itepatd for 16 ya^s? 

Given that 12 yards cost 42 rupees, it follows that out yard will cost 
one twelfth as much , 

tliat IS, 1 jard costs 42 rupees x 

Again, 16 jTirds mil cost sixteen times as much as 1 yard costs , 

16 yards cost 42 rupees x 

Hence the required sum=Rs 42x^=Rs 56 

Example 2. //“ 35 men can do a piece of tcoiL xn 6 days, tn how 
many days could 15 men doti^ 

Given that 35 men do the work in 6 days, it follows that one man 
will take thirty fite times as long , 

that is, 1 man does the work in 6 days x 35 

Again 15 men will take one ffteenth of the time that 1 man takes , 

15 men do the work in 6 days x 

Hence the required timc=6 days x ^=14 days 

143 From the above Examples it will be seen that the method 
depends on first finding 

in (1), how much one yard of cloth costs , 

in (2), how long one man takes for the work 

For this reason the process is known as Reduction to the Unitj 
or the Unitary Method. 
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The TUiddle steps in these Examples, namely those in which the 
reduction to the unit is performed, should be carefully noted and 
compai*ed In the fii*st Example, the smaller the number of yards 
the smaller the cost , while in the second, the smaller the number 
of men the greater the time taken In eveiy example the pupil 
must begin by asking himself whether, on reducing to the unit, a 
smaller or a greater result is to be expected 

The actual arrangement of Examples should be as follows 


Example 1 I spend £49 Is tn 18 weels^ how much should I 
spend tn a year at the same rate ? 

In 18 weeks I spend £49 Is 

m 1 week £49 Is x ^ 

m 52 weeks £49 Is. x 


req^ sum=£49 Is x-^ 
=£141 14s 




£. 


49 

1 


8 

147 

8 

5 


141 

14 


Notes. 

(i) In the first hne of work it is con\ enient to arrange the statement 
80 that the quantity of the same kmd os the answer comes last ** 

(u) In the reduction of the last hne it is m some cases best to 
express the given quantity fractionally, m others to deal vnth it as a 
compound quantity by one of the methods explamed in Chapter vl 
Here we adopt the latter course 


Example 2 A tram tales 3 hrs 12 mm to perform a certain 
journey \f it travels at the average speed of 35 miles an hour Hbio long 
would the same journey tale at 40 miles an hour ? , 

At 36 miles an hour the tram takes 3^ hours 

at 1 mile an hour 3|. hours x 36 , 

at 40 miles an hour 3^ hours x^ 

Hence req>* time=(-ijix^) hours=2|. hours 

=2 hrs 48 min. 
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EXAMPLES VIL a, 

(Examples I-IO should he done orally ) 

1 , If 8 copies of n book cost 24 rtix^ccs, -w Imt would one cop^ cost’ 

2 If 5 men do a piece of work in 12 da 3 B, in how niniij dn 3 s 
would 1 man do it ’ 

3 If S sheex) cost £18, how niucli would 1 sheep cost’ 

4 If 10 men dig n ditch in 9 da 3 S, how long would 1 man take at 
the same rate ’ 

5 The stores m a block house would last 0 men foi 0 da^s , how 
long would thc 3 Inst 1 man ’ 

6 In 8 w ceks m 3 earnings are Rs 40 , w hat are m 3 ’ a-v erngc cannngs 
for 1 week ’ What do I earn in 11 weeks’ 

7 For a certain sum 7 cw t nio can icd 30 miles , for the same sum 
how far should 1 ow t, bo carried ’ How far should 10 cw t be earned ’ 

8 Tra\elling 9 miles an hour I make a joume 3 ’ in 10 hours how 
long would the same ]oumc 3 take at 1 mile an hour’ How long at 

15 miles an hour ' 

9 I pa 3 ’ 12 rupees for S lbs of cofTco , how much do I pay ( 1 ) for 
1 lb , (n) for C lbs , (ui) for x lbs ’ 

10 If a. lbs of tea coat 15 rupees, how much does 1 lb cost’ 
How much do ^ lbs cost’ 

U How long will it take mo to cam £68 if I can cam £51 in 
12 weeks’ 

12 How mnn 3 trucks would bo wanted to carr 3 ’ 175 tons of coal at 
tho rate of 12 trucks for 100 tons’ 

13 If 125 men can do a piece of woik in 120 da 3 s, how mnn 3 men 
would be suflicicnt to do it in 100 da 3 s’ 

14 In how man 3 ’ da 3 a would 35 horses cat a supply of com wJiich 
lasts 20 horses for 14 da 38 ’ 

15 If Re 1 2a will bu 3 ’ 3 seors of meat, what will be tho costaof 

16 seers’ 

16 A certain quantit 3 ’ of stores will last 77 men for 16 weeks 
How many men will tho same stores last for 22 weeks ’ 

17 By tra\ oiling at nn average speed of SO kilometres an hour I 
talco 16 hours for a journey , how mnn 3 ’ liours should I take at 24 
kilometres an hour ’ 

18 Wlmt ’Will bo tho cost of 10 3 ’ard 8 of cloth if 30 yards cost 
Rs 39 la ? 

19 What should bo paid for 28 da 38 * work at tbe rate of £3 7s 6rf 
lor 12 days ’ 
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20 A cart deli\ers 15 tons 12 cwt, of sand in 13 loads, hoiv much 
could be brought in 5 loads ’ 

21 If I save Bs 62 7 a in 37 Tveeks, how much should I save m 
43 weeks at the same rate ’ 

22. A tram running at an average speed of 48 miles an hour per 
forms a journey in 6 hrs 25 min , how long would the same journey 
take if the spew w?re reduced to 33 miles an hour ’ 

23 (i) If 3 men take 5 hours to load a consignment of coal, how 
long would 10 men take’ 

(ii) If X men take p hours for this work, how long would y men 

take’ 

24 (i) At the rate of 13i miles in 3 hours, what distance could he 
covered in 8 hours ’ 

(n) What distance could be covered in x hours at the rate of m 
miles in p hours ’ 

25 How far will a tram travel m 17 minutes at the rate of 30 miles 
an hour ’ What distance would be travelled m x minutes at this speed ’ 

26 (i) At what speed in miles per hour is a train trai elhng if it 
covers 1056 yards in a minute ’ 

(ii) Express a speed of a yards per imnute in miles x>er hour 

27 (i) If a motor tra\ els 00 miles m 1 hour, how many feet does it 
go m 1 second ’ 

(u) Express a speed of m miles per hour in yards per minute 

28 (i) If an engine of 60 horse power will raise a certain load up 
the shaft of a mine in of a minute, how long would it take an engine 
of 36 horse power to do the same work ’ 

(u) An engine of x horse power does certain work m a minutes , 
in how many minutes w ould on engme of y horse power do the same 
work’ 

29 If 40 tons of provisions would last 840 men for 57 days, for bow 
many dajs would the same supply last 1330 men’ 

30 A man makes a journey in 10 hours travelling by coach at 
12 miles an hour, how much time would he save if he made the 
journey by tram at 46 miles an hour ’ 

31 If 95 sacks of flour weigh 2 ton^ 15 cwt., find the weight of 
133 sacks 

32 I give Bs 62. 5a 6p for 56 maimds of coal, how much should 
I gi\ e for 72 maunds at the same rate ’ 

33 What will be the cost of 108 maunds of wheat, if 63 maunds are 
sold for Bs 950 4 a 

34. If 135 lbs of coffee cost £8 8^ 9d , what should be given for 
375 lbs*’ ^ 
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35 A watch loses 2 hrs 13 min a week , how much does it lose in 
36 hours ’ 

36, A man’s expenditure is at the rate of Bs 15 5 a in 35 days , 
how much will he spend m a year at this rate ^ 

37 If I save money at tlie rate of Bs 42 a month, I shall have enough 
to buy a certain house in 4 3 ^ear 8 7 months Hoii'soon should I be able 
to buy this house if I a\ ere to increase my rate of saving to Bs 70 a 
month’ 

38 Find the cost of 209 copies of a book ’of which 176 copies can be 
bought for Bs 462 10 a 8p 

39 The rent of 119 ao 1 r 16 p of land is £264 , how much land 
can be rented for £105 ’ 

40 A besieged camson of 4000 men hndpronsions left for 42 days, 

vhen 1760 men broke through the enemy’s fines For how long could 
the provisions last the romamder of the gamson ’ ^ 

144 ExampIiE 1 If ^ Jne/crf %e woi th £90, find the 

vahie of (i) a whole ton^ (n) of one hundred weight 


Since of a ton 

IS worth £90, 

of a ton 

£90x^, 

or one, ton 

£90xV, VIZ £165 

Hence 1 civt is u orth £165 x ^ ^ 

^owt 

£165x^x^| 


Thus the required result=£^l^, or £7 3s 

Example 2 Of the annual profits of a firm the senior partner tales 
■y, and the junior partner of the remainder If "Re 3795 3 a ts left to 
carry forward to next year's ojccomt^ what ai^e the total pi ofits? 

When ^ of the profits have been taken, there remains •§ j 
the junior partner takes of of the total , 

BO that there is then loft TV of *1, or of the total 

Since -jV of profits amount to Bs 3795 3 a 
iV of profits Bs 3795 3a 

or laAo/s, profits , Bs 3795 3a x-^ 

Thus the required sum^Bs 20241 

^ IAR.HS K 
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‘ \ . EXAMPLES VII. 1) 

' ^ rfi ^ ^ ^ 

1 If pf a Jegaoy is ^vor^h Rs 630» what is the whole worth ’ 

2 What arethii Cptal ‘^>rofets'o£ a business, when of the profits 
amount to £42^ I0»^ ’ j 

3 What 18 the length of a pole which is shorter by 54 inches when 

^ of it has been out off ^ ^ 

4. After ^ of my journey is done^ I have still 6 miles to go 
How far have I gone already ^ 

6 If T of my income is Rs 3080, find y of it 

6 What 18 the valu^of f of »n estate, when'r^- of it is worth 
£1065’ 

7 A creditor who has a claim upon of a bankrupt’s property 
gets Rs 870 12 a. What Mill another creditor get uho can cltrim ^ 1 

8 If yt of an estate is Tt^orth £250, what part of the estate is 

worth £650’ " 

9 Wlxen 1 have read 240 pages, I shall have got through 4 of a- 

book What fraction of the book shall I have read when I ha^ e got to 
the end of page 350 ’ ^ 

[Jn J^xanip^es 10-24 thtfoUomng app>'oximait eqmvdlenta aie to he 
used 

1 metre =39|- tncliea, 1 Mometre=^ mile , 

1 fig metre=.l0x sq feet , 1 hectare =2^ acres , 

1 gram =165 gmwifi, 1 Lilogram^^^ Ibe , 

1 litre s=lTpin^=61 cx(bxc inchee ] 

10 To out a road costs Rs 2400 per mfle , find the approximate cost 
per kilometre 

11 If 1 kilometre of telegraph wire costs Rs 311 4 a,, find approxi- 
mately the cost per mile ’ 

12 Find the cost per lb of tea which is sold for 3fi 8d per kilogram 

13 If sugar costs lls Sd per owt , quote the corresponding pnoe 
per lb , and per kilogram 

14. What should be the pnoe per btre of milk which costs 3fi 4d a 
gallon? 
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16 Ho\r much should be gn en for a claret Inch is sold at 

6s 5d per litre’ ^ ' 

16 If cloth IS sold at Bs 2 3a ^r mett^/ M^hat is the price per 

yard’ i u- *• «- 

17 Ribbon costs 8 annas a yard , at what i^ato iS this per metre ’ 

18 If two glasses go to the pint, how much, should be paid for, a 
glass of milk that is sold at 7c? per htro ’ 

19 Winch IS tlio greater spcea 96 kiiomoti^es an hoiir or a mile a 
minute ’ 

20 The distance from < London to Bristol is 119 mUcs, if the 

run IS made in 2 hrs 20 min , express the a^ crage speed in kilometres 
per hour * 

21 The rent of land is £2 5^ per acre , find roughly the rent per 
hectare 

22 * A plot of 15 hectares is sold for £4650 , find roughly the puce 
per acre 

23 How many metres of silk could bo bought for Rs 30 10 a if the 
pnee per j^ard is Rs 3 8 a. 

2i Calico which cost 8 a 9p per metro is sold at 8 a 6p a ^ard 
W’’hat gam is made on selling 48 j'ards ’ 

25 A rupee weighs 1 tola, or ISO grains , find the weight in ounces 
(Troy) of a lao of rupees (1 oz Tro} =480 grs ) 

26 Find the acreage of a farm which consists oLpasture and corn- 
land, if the pasture amounts to T2r of the whole, and there are 216 
acres of corn land 

Z7 A battalion, after of its whole strength had been disabled, 
had 748 men left fit for dut} In a week’s time 816 men w ere repoi ted 
fit for dutj By what fraction of its full strength was the battalion 
still sliort ’ 

28 After tn^ elling -g- of a journey by rail, and of it by coach, I 
find I ha\o still 8 miles to walk AVliatwas the length of the whole 
journey ’ 

29 Three partners own rcspcctnoly T of a coasting \ easel, 
while the rest belongs to the master, what is the latter’s share’ If 
the master’s share is worth Rs 5858 2 a , w hat is the w hole ^ csscl worth ’ 

30 A man vays ^ of his income m rates and taxes, and m 
insurances , ho has then loft Rs 4927 9 a W’^hat is his income ’ 
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146 NumeratioiL The numbers 10, 100, 1000, 10,000, , are 

known as powers of ten. 10 is itself the ^rst power , 100, or 10*, 
IS the seco^ powei , 1000, or 10*, is the third power, and so on 

Similarly tuttj xtW j ^^e called inverse powers of ten, 
and may be written i ^ 

148 We already know that the figures of any whole number 
express that number in descending powers of ten and in units. 
For instance 

5893 means 5 thousands^B hxindreds-^-B tens+Z umts^ 
or 5x10* +8x10* +9x10+3 

If we now e^ttend this system fractionally bci/ond the umtd 
figure^ we may express tenths^ kxindredtlis^ thousandths^ and so on 
This extended notation is shewn in the following Table 



1 

a 

o 

ti 

5 

thousands 

1 

5 

A 

1 

units 

n 

3 

a 

3 

s 

■w 

C 

thousandths 

I 

0 

3 

1 



1 

1 

1 

6 

8 

9 

3 

4 

1 

6 

7 

1 



The above figures represent 

5 tkousands'^8 hundreds +9 fena+S units together with 
4 tenths +6 hundredths +*7 thousandths 

To mark the position of the umt^ figure we place a dot called 
the decimal point immediately after it Thus the mixed number 
^ven aboi e in words is written in figures as follows 

5893 467 
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In the same way 

2 /tundreds+6 vmis+5 ienth+l thoueandtJi 
IS "Written 206 501, the two ciphers beins used to indicate the 
absence of tens and hundredths, and to hs the position of the other 
figures 

Similaily 08002 indicates 8 tenths +2 ten-thousandths, the cipher 
on the left being used to mark the umts' place 

Notes (i) When there is no whole number, the cipher before the 
decimal point is sometimes omitted Thus 0 8002 and 8002 hai e the 
same meaning, though the first form is usually to be preferred 

(ii) Ciphers nppended to the nght of ant decimal do not alter its 
taluc Thus m 3 5200, the final ciphers merclj indicate absence of 
thousandths and ten thousandths, so that 3 5200 and 3 52 hat e the same 
value 

147 A fraction (or -whole number followed by a fraction) thus 
expi'essed in tenths, hundredths, thousandths, etc , is called a 
decimal iiraction or simply a decimal. 

In reading off a decimal fraction the digits are named in order, 
without speoiftnng tenths, hundredths, etc Thus 57 4067 is read as 
follows “Sft} seven, dtcima) (or point) four, nought, six, seven.” 


EXAMPLES vm. a. (Oral) 

L Head off os decimals the figures git cn in the following Table 



* 

*2 

5 

S 

5 

c 

9 

« 

1 

c 

5 

c 

1 

r 

units 

tt 

O 

ge 

•s 

cr 

I 

1 

C 

1 

§ 

g 

w 





3 

4 




(11) 




2 

C 

t 




(ill) 





8 

g 

1 


7 

(iv) 


1 

4 

5 


3 


1 

[ 


(v) 





7 


8 

i 

0 

■ 0 

(tl) 

1 

i 

4 


1 



7 

! 0 

1 
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Bead off as decimals 

2 (i) 7 units+6 tenths , (ii) 6 tenths +2 hundredths 

3 4 units +6 tenths +8 hundredths 

4, 39+^ 1 tenth +2 hundredths 

5 (i) 50+5 hundredths, (u) 500 + 5 thousandths 

6 (i) 3 tenths +4 hundredths, (ii) 30+4 ten thousandths 

7 (i) 9 thousandths , (ii) 8 milhonths 

State in words (naming ientlie^ hxindredihai thotisandthay etc ) the 
e^ui\ alents of 


8 

47 

9 

3 68 

10 

61*96 

11 

702. 

12 

10*08 

13 

0 451 

14. 

0-07 

16 

5 005 

16 

0 01 

17 

3196 

18 

31*96 

19 

310 6 

20 

20 8 

21 

2 08 

22 

0-208 

23 

0020s 

24. 

23 23 

25 

0*023 


26 Bead off os decimals -^7, 1^, TTftru* TTfUTHT 

27 State (naming tenths, hundredths, etc } the meanings of 

(1) 72, (11) 0072, (inj 7200 

What effect have the ciphers m the second decimal ? 

What effect have the ciphers m the third decimal ^ 

28 On a rough measurement I make the length of a line to be 
8 6 inches The true length is 8 63 inches State in words my error 

29 Which is the greatest of these decimals *0202, *202, •2002? 
Which IB the least ’ 

148 Approsiinate Decimals It must specially be noticed 
that the number of digits in a decimal fraction gives no indication 
of its value Thus 0 736 denotes a smaller quantity than 0 8 , 

for 0 736 =s + y Q = -nrum 

■while 08 =^8^ 

And however many decimal figures we might append to 
0*736 , the result would still be less than 0 8 

149 The beginner should always consider the dimts of a 
decimal one by one in order from left to right, and he should 
try to reabze the rapidly diminishing importance of successive 
digits 
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For example, suppose it is required to mark off from the lino AB a 
part equal to 2 4b inches 


1 I 1 1 ? ? fl 

5 0 7 8 0 1,0 

A» 

i 

1 

1 

2 \ 

. 1 ® 


Now 2 46=2+-yfjj‘+y^ Hence measuring from A, vro first take 2 
inches , then along the next inch, m incli is dnndcd into 10 equal pai ts, 
we take 4 tenths , ^ that we nou taken 2 4 inches To get the 
remaining 6 hundrc<Uh«», mo should hn\e to sub dnido the next tenth 
into ten equal parts, and of these take G 'Wo shall then haao obtained 
a line 2 40 inches in length 

Nom suppose Mc M*anted a line 2 4CS inches long In order to get 
the additional 8 thousandths^ mc should ha%c to sub^dnido the next 
one hundredth of an inch into fen parts, and take 8 of them But it is 
clear from the diagram that this would rcquiioj a sub dnision far more 
minute than is possible m ith ordinarj instninients 
Tiic liest we can do is to count S thousandths as roughly 1 hundredth^ 
and accordingh to estimate a length of 2 47 inches as an approximate 
substitute for 2 4GS inches This of course imolvcs an error of 2 
thousandths, Mhci’cas if mc lind simph omitted the third decimal 
figure, our error Mould have been 8 thousandth*^ 

Thus 2 47 IS the nearest equnalcnt of 2 4GS that can bo mvon Mith 
txco decimal figures , and it is therefore said to give the \aIuo correct 
to the nearest hundredth, or correct to tho 2nd decimal place 
If, in the al>o\c illustration, the 3rd decimal figure had been less 
than o, the nearest cqunalent Mith tMo decimal figures would olcarl}' 
have been got b^ mcrclj omitting the 3rd figure 

Thus MC ha\c 

2 4C4 =2 46 \ correct to the 2nd decimal figure, 

2 4GS =2 47 / ot nearest hundredth 

0 32125=0 321\ correct to the 3rd decimal place, 

0 32172=0 322 / or nearest thousandth 


EXAMPLES VIIL b {Oral) 

1 I am required to measure off a lino 2 147 inches long what 
errors do I make in taking (i) 2 14 inches, (ii) 2 15 inches as near 
cqunalcnts’ 

What is tho cqui\alcnt of 2 147 coiTtct to the 2nd decimal figure^ 
What figures represent 2 147 con eel to the nearest hundredth? 

2 Instead of 3 128 inches I take 3 13 inches Mliat error is 
invohcd ’ Is the approximation correct to the nearest hundredth ’ 

3 Correct 4 786 to the nearest hundredth What error is accepted 
in doing so ’ 
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4, Supposing that you can measure tncAeSi hundrtdthB, and 

no further^ Trhat figures would you take to represent the follomng 
lengths ’ 

(i) 3742 inches (u) 3 746 inches (in) 2 087 inches 

(iv) 4 063 inches (v) 0 8847 inch (vi) 6 12784 inches 

5 As an approiamation to 3 685, which is nearer, 3 68 or 3 69 ^ 

6 As an appro\imation to 3 6857, correct to the nearest hundredth, 
u hich IS the closer, 3 68 or 3 69 ^ 

7 In the decimal £0 111, find in pence or the fraction of a penny, 
the value of each decimal figure separately 

8 How will the following decimals he most nearly represented 
mth three decimal figures ’ 

(i) 0 4768 (ii) 3 4909 (in) 0 07023 (n ) 0 6799 

9 Bead off the following decimals correct to tlio nearest thousandth 

( 1 ) 4 6872 ( 11 ) 2 6877 (in) 0 90884 (iv) 0 9099 

10 Read off the ^alue of 3 618293 correct to Jite^ four^ threSy two^ 
one decimal places , and also correct to the nearest untt 


1 50 Place-V alue lUnstrated by the Metnc Table of Length. 
We have seen that the position of any digit in a decimal i datively 
to the unit^ figure fixes its place-value , that is, it dctei mines 
whether the digit lepresents tensy hundredsy thcnisandsy etc, or 
ienthsy hundredtnsy thousandtkSy etc For instance, the 3rd digit 
to the left of the units’ figure indicates ihousandsy while the 3rd 
digit to the right indicates thousandths Thus the place-\alue of 
each digit throughout a decimal is ten-times the place ^ alue of 
the next digit on the right, and consequently one-tenth that of tho 
next digit on the left 

Now in the Metnc Table of Length the successive denominations 
aie connected in exactly the same uay Hence, taking 1 roetie 
as unit, we may immediately express a senes of metric aenomma- 
tions as the decimal of 1 metre, and, con\ersely, lead off a 
decimal of 1 metre as a compound quantity 
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EXAaiPliES From the nho\Q Tabic, t\o ha^o at once 
(i) 4 ITm 6 m 5 cm =:40G'05 metres 
(n) 7030 S metres 5=7 Km 3 Dm 8 dm 

Oh 1 metre=39 370113 lnclie8=393 inches (neaily) 

1 lndi=:2 5400 centimetres 


EXAMPLES Vm c 


{^^osi of the fdlomvg cxamplta Bliould be taken omZ/y ) 


Head olT ns decimals of a metre 


1 8 m 5 dm 2 

4. 7 Dm 4 m 3 dm 6 
7 Rememlwnng that 
28 it true that 
Gn c your reason 


8 m o cm 3 7 m 4 dm 3 cm 

7 dm 4 cm 3 mm 6 7 m 4 cm 3 mm 
S m 1 dm 2 cm =8 12 metres, 

S^ds 1ft 2 in =8 12} Ards? 


Head oiT (ns compound quantities) m a senes of metric denominations 
8 9Gm 9 00 Cm 10 0 % m 11. 9D6m 

12 7 52 m 13 0 7o2ni 14. 70 502ni 16 7005 2 m 


Head ofT ns decimals 

16 10+2 hundredths-*-? thousandths 

7 tenths + 1 thousandth +4 ten thousandths 
21+3 thousandths 19 5x7 ten thousandths 

21 

I 


17 

18 
20 
22 
24. 


L 

lO^lOOO 

7 

1 (>‘ 


23 

25 


10000 


4 liundrcd thousandths 


State in words the equivalents ot 

26 0 3003 27 0 0072 28 0 0702 29. 0 09002 

State in words, and also in m\orso powders of 10, tho equivalents of 
30 01 31 0001 32 000001 
33 Winch 18 greater, one fartliing or 001 ^ a sovereign ’ Wliy ’ 
34. Head ofT as compound quantities in motno denominations 
(i) 4 030 Km (ii) 0 409 Km (m) 7 •OO? Km (n ) 8 8 Km 
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35 Using only iivo decimal figures, give the nearest equivalents of 

(i) 4 612 (n) 0 089 (iii) 5 6832. (iv) 0 1781 

36 State as decimals correct to the nearest tliousanalh the value of 
the following 

(i) 0 0717 (u) 3 62812 (iii) 0 8008 (i\) 4 50691 

(v) 4+xV+TTO + TT)rW + T7Uinr (^0 

37 To ho\e many places must the decimal of a hlomeire bo correct 
to gi\ e a result tme to the nearest metre ’ Ulustrate by an example 

38 Bead off as compound quantities correct to the nearest metre 

(i) 3 0069 Km. (ii) 9 0483 Km (ni) 0 10892 Km 

39 To how many places must the decimal of a metre be correct to 
give a result tme to the nearest milltmetre ’ 

40 Head off as compound quantities coiTect to the nearest millimetre 
(i) 0 0431 metro (ii) 4 0619 metres (iii) 0 00683 metre 

151 Multiplication and Division by Powers of Ten It 
will now be understood that if each digit of a decimal is ino\ed 
one place to the left (the decimal point remaining fixed), the place 
value of each digit is increased ten-fold 

Hence, to multiply a dectmed by 10, 100, 1000, , that is 

to say, by 10\ 10®, 10®, , move each digit 1 place^ 2 places^ 
3 places^ , to the left , or, what serves the same purpose, move 
the decimal point so many places to the right 

Example 1 Example 2 

26 324 X 100 0 00268 x 1000 

=2632 4. =2 68 

Exatviple 3 8 71 X 10^=87100 

152 Similarly, if each digit of a decimal is moved one place to 
the nghty the place value of each digit is diminished ten-fold 

Hence to divide a decimal hy 10 , 100 , 1000 , (that is to 
say by 10^, 10®, 10®, ), move each digit 1 place^ 2 places^ 

3 places^ , to the right , or, move the decimal point so many 
places to the left 

Example 1 Example 2 

916 4 -100 4 62 -1000 

= 9 164. =0 00462. 

Example 3 6038-10®=6*038 
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153 Standard Form. A decimal (such as 4 803) T\hicli has a 
-wliole numbci consisting of a single digit, is said to bo in standard 
form 

Now 480 3=4 803x10=, 
and 004803 =4 803-10= 

Tlins any decinnl can be piesented in standard form by nsmg 
some pow er of 10 as a multiplier or di\ isor 

« 

1 54 As befoie, the abo\ o principles nmv be illustrated from the 
Metiic Table of length 

Ewmplu 1 4 OSIG kilometres = 40S1 0 metres 

=r 40 S16 Hm 
=4081 GO oni 

E'CA'MrLn 2 8 Km 37 m C dm , or 

S Km OHm 3 Dm 7 m G dm =8 0376 kilometres 

=8037000 millimetres 

Examples. 70 9004 hectometres =7 Km 9 Dm 4 cm 

From these instances we see that in nietiic measuiements all 
piocesses of Red^totwn can bo pcrfoiined without nuineiical cal- 
culation, by ineiely considering the placoAiiluo of the different 
denominations 

165 We add some further illustmtions to shoTT the nd^antage 
of Tables in which succcssno denominations aie connected by iens 
or pomrs of ten 

(i) Express 61 Rs 36 tents in rupees only 

Since 100 cents =1 rupee, to bring cents to rupees dnido by 100 
Now 35— 100= 35 
51 Rs 36 cent8=Rs 51 35 

(ii) Similarly 3G Rs 70 cents =R8 30 70 
And 3G Rs 5 ccnts=Rs 36 05 

(ill) Comcrselj, Rs 82 30=82 Rs 30 cents 
And Rs 40 06=40 Rs 5 cents 

(n) Since 100 links =1 chain , 

14 chains 8 links = 14 08 chains 
14 chains 80 hnks= 14 80 chains , 

7 32 chains=7 chains 32 links , 
and 7 02 chains =7 chains 2 links 
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examples VIII d 

(Most of the following examples should he talen orally ) 

Multiply (reading off the results as decimals) 

1 2 467 by 10, by 100, by 1000 

2. 3-062 by 100, by 1000, by 10,000 

3 41 32 by 10, by KF, by 1(P 

4. 0 0091 by 1(X), by 10®, by ten thousand. 

6 0 083 by 10^, by 100, by one million 

State the number of 

6 CeiiUimtlreava (i) 70 31 metres, (ii) 1 05 metros, (in) 8 2 metres 

7 Mei7 es m (i) 4 70S Km , (n) 0 312 Km , (iii) 0 87 Km 

8 Mtlltmeiresm (i) 3 024 metres, (ii) 0 7 metre, (in) 0 08 metro 

9 Cenlimeirea mil) 1 Km , (ii) 0 061 Km, (in) 0-0607 Km 

10 State m words the c^unalcnt of 70 34 , and explain Tihy 

70 34-10= 7 034 

Dmde (reading off the results as deoimals) 

11 409 32 by 10, by 100, by 1000 

12 803*2 by 100, by 10®, by ten thousand 

13 0 7 by 10, by 1000, by 10* 

14. 6234 by 100, by 1000, by ten thousand. 

16 90 by 1000, by 10*, by one million 

Express 

16 In metres (i) 483 cm , (n) 79 cm , (in) 8 cm 

17 In kilometres (i) 3081 m , (n) 149 m , (in) 86 m 

18 In metres (i) 4105 mm , (n) 9300 mm , (m) 800 mm 

19 In kilometi es (i) 504384 cm , (n) 73009 cm , (in) 301 cm 

20 Multiply 2+-^^+ by 100, reading off the product 
as a deoimoL 

2L Dmde 36401 by 10000, stating the quotient as a dccimaL 

22 By what power of ten must 0 0324 be multiplied to give the 
result 3*24’ 

23 By what power of ten must I divide 4090*2 to got 4 0902 as the 
quotient ? 
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Express in rupees 

24 3 B-s 47 cents 25 ^0 Bs 40 cents 26 IS Bs 30 centa 

27 18 Bs 3 cents 28 4817 cents 29 7020 cents 

Bead off in rupees and cents 

30 21 73 rupees 3L 8 06 rupees 

32 9 04 rupeea 33 9 4 rupees 

34. Bearing in mind that 

3 Bs 17 oent8=3 17 rupees, 

may we conclude that £3 17« =£3 17 ’ Give your reason 

Bememhenng that 1 florm = 2 shillings = £*1^ = £ 1, express as 
decimals of a pound 

35 £4.28 36 £o 6 jj 37 £8 18s 38 £17 14s 

Express os decimals of one metre 

39 31 m 8 ora 40 4707 cm 41 4 708 Km 

42 6 dm 5 ora 43 5 Din 9 dm 44 0 063 Km 

Bead off as decimals of a rupee 

45 3 Bs 14 cents 46 2G Bs 4 cents 

47 18 Bs 30 cents 48 9 Bs 80 cents 

49 How many cents are there in (i) 9 07 rupees, (n) 9 7 rupees ? 
Express as decimals of one kilometre 
60 5 Km 4 Dm 7 m 61 9 Km 3 Hm 2 m 

52 416 metres 53 6 ra 26 cm 

Bead off in kilometres and metres the equi\alont3 of 
54. 4 976 Km 65 13*027 Km 

56 8 Km 4 Hm 3 Dm 57 6 Hm 28 m 

68 Multiply 7 m 2 dm 3 mm by 10 , and express the result in 
successive metric denominations, and also as the decimal of a kilometre 

59 Taking an average pace to be 76*2 cm., find in metres the 
equivalent of 1000 paces 

60 If £1 can bo exchanged for 15 Bs 8 cents, find in rupees the 
equivalent of £100,000 

61 The oiroumferenco of a bicycle wheel measures 239 cm , how 
many metres will it travel in making ten thousand revolutions ? 

62 A surveyor's chain of 22 3'ards is nearly equal to 20 m 12 cm 
Express m kilometres and metres the length of 100 chains 
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63 By what must I multiply (i) 0 5481 to give 5 481 ’ 

(u) 0 00893 to give 8 93’ 

( 111 ) 0 000071 to give 71’ 

64 By what must I divide (i) 702 6 to give 7 *026’ 

(h) 8004 71 to gi^ 6 8 00471 ? 

(lu) 35 021 to give 3 5021 ’ 

65 Express the following decimals by their eq^u^alents in Biandard 
form 

(i) 381 6 (ii) 40687 {in) 0 867 (n) 0 00425 

66 Bead oflf the follomng correct to the nearest untt 

(i) 706 8 (ii) 70 683 (lu) 8909 7 (n) 999 9 

67 Read off the \aluo of the following in metres^ correct to the 
nearest metre 

( 1 ) 3 6858 Km (n) 0 84927 Km (in) 0 9098 Km. 

68 Read off the following in rupees and cents, correct to the nearest 
cent 

(i) 83 524 rupees (u) 17 0291 rupees (m) 99 999 rupees. 

69 Express in rupees and cents, correct to the nearest five cents 

(i) 46 837 rupees (ii) 101 0961 rupees (lu) 99 699 rupees 


Decimal Numeration illustrated firom Metnc Square Measure^ 
Cubic Measure, Capacity, Weight 
156 Square Measure 
Since 

1 Dni.=!=10 metres, 1 square Dm =102, qj. gq metres , 
Similarly 

1 dm metre, 1 square dm meti'e , 

and so on 

Thus since each denomination of length is 10 times the next 
lower denomination of length, therefore each denomination of area 
(expressed as the squaie of a length) ^s 100 times the next lower 
aenomi7icUio7i of area This is shewn in the following Table 















vm] DECIMALS AND METRIC MEASURES 159 

Thus 4364 sq ]nctrcs=43 64 sq decametres 
=436400 sq decimetres 

Nott TIio symbols Km m cm ® aro sometimes used for square 
hlomctre, square metre, square cenUmetre 

167 For hnd oieasui'enicnt the unit of aica is the Are, mz 
1 square decametre. 

Hence 1 are =(10)-, or 100, square meties. 

1 hectare (mz. 100 ares) =10000 square metres 

=( 100 )* 

So that the hectare (Ha ) is one square hectometre 

Ohs 1 square metre =1550 0 square incties 

1 square inch = 6 4516 sq centimetres 

1 hectare = 2*4771 acres (or acres nearly) 

EXAMPLES vm e. 

(A/o‘^ of the folloictng Examples should be talcn orally) 
Express in terms of square metres 
1 482 1 sq decametres 2 6020 sq decimetres 

3 0*0046 sq kilometre 4 8701 sq centimetres 

5 14 6S sq hcotometres 6 4 Dm * 5 m * 3 dm ^ 

Express in terms of hectares 

7 416 ares 8 50026 sq metres. 

9 8 Ha 14 ar 10 14 Hn 8 ar 

11 6 Ha 6 ar 6 sq m 12 7 ar 7 sq m 

13 Hou manj hectares are there in a square kilometre ? 

14. How man}' square decimetres in an aro ’ 

168 Cable Measure 

Since 

1 Dm =10 metres , 1 cubic Dm ==(10)*, or 1000, cubic metres 

Smiilarly 

1 dm =^ metre , 1 cubic dm or cubic metre, 

and so on 
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Thus since each denomination of length is 10 times the next 
lower denomination of length, it follows that each denomination of 
volume (expressed as the cube of a length) ts 1000 times the next 
lower denomination of volume 

For instance, 3648 cwhic dmmtlrts—Z 648 cvhxc metres 

=3648000 cubic centimetres 

Note The cubic metre is sometimes called a stexe 

A cubic metrcy cubic decimetre, and cubic centimetre nia^ be denoted 
by the symbols m ®, dm cm ^ 

159 Capacity The capacity of one cubic decimetre is called 
a litre 

One litre being taken as the unit, the prefixes ITtlo-, Hecto-, 
Deca-, deci , centi-, milli-, are attached with their usual meaning 

Thus 1 heotohtre=100 litres , 1 decilitre =7^ litre , 

1 Lilohtre =1000 htres , 1 centilitre =7^ htre 

Since 1 cubic metre =(10)®, or 1000, cubic decimetres, 

1 cubic metre contains 1000 litres, iz. one hxLolitre 

Obs 1 litre contains 61 024 onbic inches 

or 1 759 pints 

160 Weight The weight of one cubic centimetre of water 
(at a temperatuie of 4° C ) is called a gram 

Obs 1 gram =15 432 grains (or grams, rouglil^} 

1 Idlogram (or 1000 grams) =2 2046 lbs 

Smee 1 litre contains 1 cubic decimetre, 

VIZ 1000 cubic centimetres , 

1 litre of water weighs looo grams, 

VIZ 1 kilogram. 

Smee 1 cubic metre =1000 cubic decimetres, or litres, 

1 cubic metre of water weighs 1000 kilograms (or 1 tonne) 

Example 1 ffow many htres are there \n a tank coniaxnxng 6 86 
cubic Tnetres? 

5 86 on metres=5860 on decimetres =5860 htres 
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Etampee 2 IToto many hhyraim of \catci are there in a vetsd 
containing S270 cubic centimctreB? 

8270 cu cm =8*27 cu dm litres, 

and since cicli litre of vater Tixighs 1 Kg , 
the required ’\\cight=S*27 Kg 

EvoiPtr 3 What is the ircight of a litre of merctn^, if mercury 
tccighs 13 5 /imc5 its bull of icatci ? 

1 litre of MTitcr weighs 1 Kg 

/ 1 litre of niercurj weighs 13 o Kg 


EXAMPLES Vm f (Oral) 

Express in cm&ic dccimc^i es 

1 3 421 cubic metres 2 0*08 cubic metre 

3 4090 cubic centimetres 4. 0*009 cubic decametre 

Gne the number of litres in \csscl5 containing 
5 2o0 cubic decimetres 6 6 97 cubic metres 

7 0*040 cubic metro 8 16200 cubic centimetres 

9 0*075 kilolitre 10 One million cubic millimetres. 

Express in lilogramA the vstight of icatti in 'icsscls containing 
11 1000 litres 12 150 cubic decimetres 

13 4 75 cubic metres 14 72500 cubic centimetres 

15 0*025 kilolitre 16 2^ millions of cubic mm 

State in kilograms the weight of the following 

17 10 cubic decimetres of copper , copper being 8 8 times as heavj 
as water 

18 1 cubic metre of dm , elm weighing 0 72 of its bulk of water 

19 10 hires of sulphuno acid, this acid weighing 1 84 of its bulk 
of water 

20 1 litre of alcohol, the wciglit of alcohol being 92 per cent of 
the weight of the same bulk of water 

2L What weight of water could be held in a tank whoso dimensions 
are os follows 

Length=:5 dm , brcadthsr4 dm , dcpth=:3 dm ? 

I.AR. 11 8 L 
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Addition and SubtractioiL 

161 Since the place value of eveiy digit throughout a decimal 
18 ten-tiines the place value of the next digit on the right, the four 
fundamental processes, viz additim^ svhtraction^ midtiplicatimy 
and division may be jJerformed on decimals in exactly the same 
way, as regards numeiical twrX, us if the figures of the decimals 
repiesented whole numbei*8 

1 62. In Addition and Subtraction the decimals are to be placed 
so that the units’ figuies are in one column, and consequently the 
decimal points m one vertical line By this means the tenths in 
the given decimals form one column, the hundredths another, and 
so on And in the result the decimal point will be under those 
of the giv6n decimals 


Example 1 Add together 14 140, 2 897, and 0*768 


|| Evplanation On adding the nght-hand (m this 

sll case the thousandths’) column the result is 24 
ihonsandthaj viz. 2 hundredths thousandths there 
fore we set down 4 in the thousandths^ column, and 
carry 2 to the hundredths^ column Adding the latter, 
ue ha\o 21 hundredths, luz. 2 tenths +\ hundredth 
therefore we set down 1 hundredth, and carry 2 to 
the tenths^ column Adding the tenths, we have 18 
tenths, VIZ, 1 imi^+S tenths therefore we set down 
8 tenths, and carry 1 to the units’ column Thus the numerical work 
IS exactly the same as that of adding integers 


III 

14 149 
2 897 
0 768 

17 814 


Example 2 Simplify 

30 48+3+206 321+0*0006 

30 48 
3 

206 321 
00006 

239 8016 


Example 3 Find the sum of 

4*23 metres, 350 centimetres, 
and 11 m 27 cm 

4*23 metres 
3 50 „ 

11-27 „ 

19 00, or 19 metres 


Example 4 From 1*21 tale 0 3708 

1*2100 Hero the vacant places m the upper decimal are 

0 3708 represented by ciphers. The subtraction is performed 

0 8392 ^ decimals represented whole numbers, 

the reason for the process being analogous to that 
given for Addition in Example 1 
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EXAMPLES YUL g 

Add together 

1 4 3, 3 4, 1 7 2 7*2, 6, 3 8 3 6-07, 7 1, 4 33 

4. 8, 0 8, 8-OS 5 0 31, 4*007, 2 683 6 13-00-2, 6 378, 2 12 

Find the value of 

7 36+0 72-1-3 3 8 7 1+2 81+0-09 

9 0 63 +9-072 +300 10 14 4+7 + 0-23 + 8 37 

IL Add together 27*6 cm , 62 cm , and 123 4 cm , and give the 
sum in metres. 

12 Find the sum of 0 76 Km , 5 Km , and 1 64 Km (Answer m 
metres ) 

13 Wliat IS the total distance round a four sided plot of ground, 
the sides meosunng 1 5 Km , 1*21 Km , 0 86 Km , and 730 metres^ 
(Answer in kilometres ) 

14. I qiend Rs 13 90 cents at my gitKcr s, Bs 5 5 cents at the 
butcher’s, buj 45 cents worth of mangoes, also a book costing 10 rupees 
What IS my total expenditure’ And how much haie I left out of 
30 rupees ’ 

Subtract 

15 4-9 from 7-2 16 2 4 from 3 81 17 0 56 from 1 85 

18 0 89 from 17 19 0*03 from 3 20 0-007 from 5*2 

Find tbo difference between 

21 0 75 and 1 22 0*25 and 0-031 23 0 7 and 7-0 

24 2 and 1*006 

25 The sides of a triangle measure 4 86 in , 6 52 in., and 3 61 in , 
by how much docs the sum of the sides fall short of 14 inches ’ 

26 A fishing rod is in three pieces whose lengths are 1 33 metres, 
1*06 metres, and 0 9 metre, what is its total lengtli, alloinng a loss of 
9 centimetres for the fitting together of the joints’ 

27 I cycle to a Railway Station distant 15*26 Km., t^a^el 73 5 
Km b\ train, then walk 740 metres to m^ house by how much does 
my total journey fall short of 90 kilometres ’ 

28 Wliat error is made in taking 6 kilometres as equnalcnt to the 
sum of 4-206 Km , 0-078 Km , and 1 717 Km ’ What fraction is the 
error of the total length ’ 

29 From 100 j’ards of wire I cut off lengths of 14 2 yards, 17 4 
yar^, and 3 o jaids. If I call the remainder 65 jards, what decimal 
of a yard do I neglect’ Shew that the error is more than 3 inches but 
less than 4 inches. 
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30 If I take 16 3 in to represent the perimeter (i e, the sum of 
the Bides) of a tnangle, whose sides are 4 64 in , 6-02 in , and 6 7 in , 
what 15 my error ? Would 16 4 in be a nearer estimate ? 

Simphfy the following, afllxing, when necessary, a negative sign to 
the re^t 


31 

6+0-07-1 63 

32 

0 005 +2 495-15 

33 

1 93-24. 

34. 

0-06-0 6 

35 

1-23 + 3 47+2 68 - 7 38 

36 

5 99-(3 64 +2 36) 

37 

7 - 0 7 - 0-007 - 0 0007 

38 

6-(3 4C+7 6)-4-94 


39 What decimal must be added to the sum of 6*7, 0 08, and 
14 219 to make the total 20 ? 

40 If 4 04+11 4+ 0*291+a?=16 821, 

what decimal is represented by a; ’ 

4L What decimal must be subtracted from 3 to give the difference 
1 693 » 

42 What decimals, jiositive or negative, ore represented by a; m 
the following statements ^ 

(i) 6 68^a;=2 871 (u) 7 84^a;=10 

(ui) 13 02--6 9-a;=6 6+18 

43 Add together 3-92, 14, 0 876, 6 61, 0*0003, and 1 4037 Give 
the complete result, also the sum correct to the nearest unit 


Mnltiplication of Decimals 

1 63 Mnlttplicatton by a single figure (integral or decimal) 

EvAjrpLE Mnlttpiy 4 397 (i) by 8, (ii) by 80, (lu) by 800, also 
(iv) by 0 8, and (v) 0 08 

(i) 4 397 (u) 4 397 (m) 4 397 

8 80 800 

35 176 351 76 3517 6 

In (i) we pinoeed as if multipl 3 ang a whole number, setting down 
the thousandths^ figure in the piquet under the thoiisandthd figure 
in the multiphcand, the hundredths" figure under the hundredth^ 
figure, and so on Hence the decimal point in the product falls under 
that of the multiplicand. The reason for the process is the same as 
that given for Adition (Art 162, Ex. 1) 

In (u) we multiply by 8 as in (i), and the result by 10 , the lost step 
bemg performed by moving every digit in the product one place to the 
left The two steps are taken together 

In (m), to multiply by 800, we multiply by 8 and place each digit 
of the product tioo places to the l^t, taking the two steps together 
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(iv) 4 397 (v) 4 397 

08 0 08 

3 5176 34176 

In (iv), to multiply by 8, or 8 we multiply by 8, and dxmde 

the result hy 10 , the last step being performed by moving each digit of 
the product one place to the ngM (Art 161) The two steps are 
taken together 

In (v), to multiply by 08, or 8 hnndredthSi we multiply by 8, and 
set down each digit two places to the right 

Note It is convenient to notice that if the unxts^ figure of the 
multiplier is placed underneath the last figure of the multiplicand, 
then in all the above cases the fixst figure to he set down in theprodud 
falls immediately below the mvlitpying figui e that produced it 

164 When we multiply 02 by 4, we multiply 2 by 4 and set 
down the result one place to the right of the multiplied figure , 

that IS -02 X 4= 008 

Hence a 2***^ decimal figure multiplied by a 1*^ decimal figure 
gives rise to a 3^, or (2+1)^, decimal figure 

Similarly *002 x •04= 00008 , 

thus a 3*^ decimal figure multiplied by a 2“^ decimal figure gives 
nse to a 6^, or (3+2)*^ decimal figure 

Generally, a decimal figure in the m*** plojce midtiplied hy a 
decimal figure in the place gives a decimoL figure in the (m+n)^ 
place of the product 

Note From this it may bo seen that the number of decimal 
figures in a product is always equal to the sum of the numbers of 
decimal figures m the factors 


EXAMPLES Vni h. 

{Examples 1-18 may he taken orally ) 

Multiply 

1 25by3 2 4-2by4 3 07by6 

4. 09by7 5 36by8 6 0 04by9 

7 Explain the reason for each step in the multi« ^ 63 

phcation shewn in the margin (See explanation of 7 

Art 163, Ex (i) ) 


18 41 
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8 Each volume of a book is 1 7 inches thick , what is the total 
thickness of 3 volumes ’ 

9, If 1 kilogram=2*2 lbs , what is the equivalent of 7 kilograms ’ 

10 Each side of a square field measures 0 15 Km , what is the 
distance all round it (m metres) ? 

11 How many pints are there in 5 btres, if 1 litre contains 
1 76 pints’ 

12 When 3 816 is multiplied by 7j the product is 26 712. Head 
off the products when the same decimal is multiplied (i) by 70, 
{ii)by700, ( 111 ) by 0 7 

13 Given that 27 08 x 9 =243 72, read off the products when 27 08 
IS multiphed by (i) 900, (ii) by 0 9, (iii) by 0 009 

Multiply 

14. 1-07 (1) by 5, (ii) by 50, (ni) by 0 6 

15 0 41 (i) by 8, (ii) by 800, (iii) by 0 08 

16 2 16 ( 1 ) by 0 6, (n) by 6000, (in) by 0 006 

17 If a figure in the 4th decimal place is multiplied by a figure 
in the 2od decimal place, in wliat place of the pr^uct should the 
resulting figure be set down ’ 

18 ^lultiply 0*0(K)3 by 0 02, and give the result as a decimal, and 
also in words 

Multiply 

19 23 684 (i) by 7(K), (ii) by 0*07, (in) by 7 million. 

20 0 0375 (i) by eight thousand, (ii) by 0*08, (in) by 

a 4 06 ( 1 ) by 9x10^ (u) by ^ (in) by A 

22 I walk 116 metres a minute, how many kilometres do I walk 
in an hour f 

23 Express 0 56 of a right angle m degrees 

24. How many yards are there m 6000 metres, supposinc that 
1 metro =3*2808 feet? 

25 A manufacturer makes silk for 3 Hs 45 cents a yard, and soils 
it for 6 Rs 30 cents What does he gain on an order of 800 yards ? 

26 Find the total length of 9 rails, each measunng 13m 76 cm 
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166 Multiplication by any decimal number. 


Example. Multiply 46 627 hy 29 83 

Since the multiplier 29 83 =20 + 9 + 8 + 03, we have to multiply 
separately by 20, by 9, bj 8, and 03, and finally to add the 
partial products 

The work may bo arranged as follows 


46 627 
29 83 

930 54 
418 743 
37-2216 
1 S95S1 

138790041 


Begin the multiplication "with the digit of the 
highest order, namely, that on the extreme left, 
and proceed uith the multiplying digits in suc- 
cession from left to nght, each partial product 
being formed according to the principles explained 
in the lost section 


Notts (i) If we arrange the uork so that the mils* fgure of the 
mnltiplier stands under the lant fitjuie of the midiiphcandi ue see 
that in each partial product the first figiti e set dovm is placed under 
the multiplying figure that produced %i 

(ii) In order to detect an^ large mistake (such as the misplace 
mont of the decimal point), it is very desirable before mxdtipliccUion 
to make a rougli estimate of the required product, so that we may 
know beforehand what sort of result to expect 

Here, for instance, the multiplicand is a little oicr 46, and the 
multiplier a little under 30 , so that the product should bo somewhere 
about 13S0, a rough result confirming the position of the decimal point 
in our actual product 1387*90041 


166 Multiplication Alternative Arrangement For reasons 
which will appear later (in connection with contracted work), the 
following arrangement of multiplication by a decimal is recom- 
mended. 

Exai^iple 1 Multiply 46 527 hy 29 83 

Instead of the actual midixplxer take the corresponding decimal of 
standard form (Art 153) , that is, move the decmial point (to the nght 
or left, as may be necessary) so as to give one integral digit 

Thus instead of the multiplier 29 83, take 2 983 

Accordingly the decimal point in the midiiplxcand must be moved 
the same number of places tn the opposite direction 

Thus instead of the multiplicand 46 527, take 465 27 

In this cose we are dividing one factor by 10, and mrdiipLyvag the 
other factor by 10, so that the product is left unchanged 
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The work then stands thus 

46 527 x 29 83 
=465-27 X 2 983 

On oompanne the work vnih that 
given on the hist page, it vnM bo 
scon that the partial produots (and 
therefore also the dnal result) aro all 
unaltered by tins change 

Example 2 Find the prodtict of 0-02007 and 3568 9 

Here it is ad\antagcou8 to take 0 02007 as the multiplier, as it 
contains only two effective digits. 

Fovgh Estimate. Tlio multiplier is rather more than *02, i e 
or t the product should bo about -jV of 3569, that is, about 71 

Mo\ 0 the dcoimnl XKiint two places 
foncai-d in the nniltiplicr, and con 
scqucntly two places hach m the 
multiplicand , that is, mxdUniy and 
divide respectively by 100 ficnoo 

3568 9 x 0-02007 
=35 689 x 2 007 


35 689 
2007 

71 378 
-249823 

71 627823 


465-27 
2 983 

930 54 
418 743 
37-2216 
1 39581 

1387-90041 


EXAMPLES Vm. k. 

Multiply 

1 24by21 2 63by3-2 3 G5byl4 

4 0 35 by 3 4 5 O-OC bj 5-2 6 32 by 3 1 

7. Multiply 86 54 (i) by 2, (n) by 3, (in) by 07 
Hence show iiow to multiply 86 54 b} 2 37 
Find the produots of 

8 42-21 and -25 9 1 56 and 76 10 13 and 029 

U 132 and 0-019 12 0 023 and 84 13 400 and 3 012 

14. 46 5 and 0*072 15 37 5 and 0 88 16 42 01 and 20*08 

17 Given that 1 inch=2 54 cm , express 1 yard in centimetres , 
also m metres 

18 Find the cost of 6 4 yards of silk at 7 Rs 60 cents a 3 ard 

19 Hou many annas are tliero m Rs 0 875 ’ 

Find the \aluo of 

20 103 x 0 243 21 8 010x125 22 84 x 0 023 

23 0 0087x119 24. 640 x 0 001275 25 31 05 x 24 02 
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26 Find the value of 16x2 5, henoo wnto down the values of 
10x0 25 and 160x01)25 

Find the area of the rectangles in which 

27 liongth=6 4 in , breadth=4 5in [Ans msq inches] 

28 Length =9 75 m , breadth := 8 4 m [Ans m sq metres ] 

29 Longth=145m, breadth=80om [Ans msq metres] 

30 Which has the greater area a square on a side of 10 inches, 

or a rectangle measuring 10 1 in by 9 9 m ? State m words the 
difference of area 

31 A rectangular piece of ground measures 2 Elm 376 m long by 
1 Km 800 m wide Express these dimensions m kilometres, and 
then find the area 

32 Fmd the total steam pressure on a square plate, caoh side of 
wliioh measures 4 6 inches, at the rate of 15 lbs per square inch 

33 Write doini at sight the continued products 

(i) 7x7xDl, (ii) D7x 07x1000, (m) 7x 07x 001 

34^ Find the \ alue of 

(i) 100x1 6x 0125, (n) 2 5x6 4x 16, (m) 12 7x 16x40 

35 Assuming that the oircumfcrenco of a circle is given (\eiy 
nearty) by the formula 

circumferenc^=idiamelc^ x3 1416 , 

find (i) The circumference of a bioyole wheel, 28 inches in diameter 
(In your answer discard all fractions of an inch be 3 ond 
tentlis ) 

(ii) The length of a circular track whose diameter is 450 feet 
(In your answer giie merely the nearest whole number 
of feet ) 

(ill) The length of a steel ware, which, evenly laid, goes 40 times 
round a winding drum 16 feet in diameter (In your 
answer give only the nearest whole number of feet ) 

Fmd in grams the weight of the following 

36 36 cubic cm of silver , silver weighing 10 6 times its bulk of 
water (See Art 160 ) 

37 0*28 cubic dm of mercury, mercury being 13 6 times as heavy 
as water 

38 3*2 cubic cm of gold , gold being 19*26 times as heavy as water 

Fmd in hilograma the weight of 

39 5 cubic metres of earth, weighing 1 15 times its bulk of water 

40 375 cubic metres of coal, which weighs 1*28 times as much as 
water 
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Find tlie value of 

41 0 0876x60 x 0 8 42 1-26 x 3*2 x 2 376 

43 (0-2)2x(0 6)®x200 44 1 C25x(04)"x06 


Division of Decimals 

167 Bxvmm hy a single figure (integral 07 decimal) 
ExaiwpIiE 1 Divide 4611 hy 1 

7 1 45 71 Dmdo throughout just as if the figures of the dcoimal 
6 53 represented a -whole number, placing the decimal point 
in the quotient under that in the dividend 

Explanation 

(i) 45 dmded by 7 gi^ es 6 xinits^ and 3 units er 

(ii) 3 imi/8+7 tenlhsj viz. 37 tenths^ dmded h} 7 gnes 6 tenths, and 

2 tenths over 

(ill) 2 tenths + 1 hundredth, viz 21 hundredths, divided by 7 gives 

3 hundredths without romaindoi 


Example 2 Divide 0 0072 hy 9 

Here in the quotient there can bo no no 

9 1 0 0072 tenths, and no hundredths Beginning the division 
0 0008 therefore at the thousandths, u o sa} 9 into 

« ■ 7 thousandths gi\cs O thousandths, 9 into 72 

ten thousandths gnes 8 ten thousandths ” 


Example 3 
8 10 3800 
0 0475 


Divide 0 38 8 

Hero on dniding 38 hundredths b} 8^ -no liavo 
4 hundi edths, and 0 hundredths over 


If now we add ciphers to the right of the dnidend (thereby not 
altering its -value), -wo are able to carrj on the division until it 
terminates 


Example 4 Divide 4 72 9 

^ 1472000 In this ease the pmccss of division can nei cr 

0 52444 terminate For, follomng out the work as m 

the lost o-vamplo, wo saj 

(i) 9 into 47 gives 5, and remainder 2 , 

(ii) 9 into 22 gives 2, and remainder 4 , 

(ill) 9 into 40 gi^ cs 4, and 9 eTnaxnder 4 

From this point if the process is continued, the same quotient Jigure 
and the same remainder must bo continually repeated 
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Note. Results of this kind bo e^qilamed later on Meantime 
the beginner may be told that no difficulty will result from this 
mclciinite e'^tcnsion of the quotient For omne to the %try rapid 
decrease in iht plact xahic of wcccwiac decimal pqures^ figures beyond 
the first few places denote quantities relati\ely so small, that in most 
practical calculations they may be omitted without materially affecting 
the result 


Exa^tple 5 Diade 4 3778 (i) 0 007, (ii) by 700 

Here no must multiply or dmdc (ns may be necessar}^) both dmsor 
and dmdend by the same power of 10, namely that power which mil 
give the dll i^r a fnvgle mtcqral figure The work will then follow the 
method already e^lained, and the quotient will be unaltered bj the 
change 

(,) U228-f^-625 4 

(n) 1 ^ 8 = 12 ^ 8^0 006254 


168 If the cliMSor is a ■whole number readih expressed in 
factors, ■we may dmde by each factor in turn, using short division 


EvA'MPii: Dmde 23 645 by 315 correct to four decimal fgin ea 



9 

7 

5 


25 645 
2 84944 
0 40706 
0-08141 


Hero the divisor=9 x 7 x 5 , and the result 
true to the 4**“ decimal figure (or the nearest 
ten thousandth) is 0 0814 


EXAMPLES Vm 1. 

(Examples 1-20 may be talen orally ) 


Dimdo 

1 69by3 2 5 2by4 

4.56 by 8 5 43 by 6 

Complete the following statements 
7 5 6-4= 8 29 4-7= 


10 


0 81 
2 “ 

13. i of 5-28= 


11 

14 


0 81-9= 


7 2x-i= 


3 

6 

9 

12 

16 


91by7 
3 69 by 3 

33 6 _ 
8 “ 
04- 
8 

0-27-5= 


16 Explain the reason for each step in the division 7 10-245 
shewn in the margm 0 035 
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17 A bne 3 6 inches long is dmded into 5 equal jiarts how many 
tenths of an inch are there in each part ’ 

18 It 9 yards of matenal cost Rs 6 30, hat is the cost of 1 yard ^ 

19 How far do I go in 15 minutes, if I walk 6 4 Km. an hour’ 

20 If £4 8 is to be dmded equally among 8 people, how many 
tenths of £1 would each get’ What would each share be worth in 
shillings ’ 

Dmde 

2L 11*22 by 6 22 1 841 by 7 23 0 342 by 9 

24. 0 0504 by 8 25 0 38 by 5 26 1 71 by 4. 

27 218 4 b^ 80 28 47 7 by 90 29 190 8 by 600 

30 3 75 by 0 5 3L 2 66 by 0 7 32. 0 585 by 0*09 

33 Dmde 3 3 by 8 , hence find the values of 33 —80, and 0 33—0 8 

Find the value of 

34 ^of27 35 ^ 36 7 38 - 0-06 37 

38 6 3-0 02 39 40 0 01-0-002. 41 

900 0 05 

42 43 6 13x^ 44. 121-4 45 

46 69- 8 47 1-8 48 ^ 49 0-2S>,^ 

50 A vessel steams 193*95 Km m a 9 hours’ tnal tnp what is her 
a\ erage speed per hour ’ 

5L A profit of 83680 Rs 80 cents has to be divided among 80 
share holders what does each receive ’ 

52 If 400 revolutions of the dnvmg wheel carry a hi^cle 1001 
yards, find the circumference of the wheel in inches Give your 
nnsu er to the nearest tenth of an moh, and note the error you thus 
incur 

53 The total length of 500 steel rails is 6*045 Km , what is the 
length of each rail m metres ’ 

54. In a geometry lesson five boys mdependently measure the 
lengths of a straight fine Their records are 7 05", 6 98", 7*00", 6 99", 
and 7*03" Fmd the average of these measurements 

55 A pile of metal discs is 27 3" m height if each disc is 0*7' 
thiok, how many are there m the pile ’ 
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Divide, giving the quotient correct to the 4^^ decimal place^ 

56 47by6 67 86by9 68 I7by7 

59 IbyO 60 4by7 61. .ISbyll 

Divide, using the method of factors, 

62 155 4 bj 42. 63 45 92 by 66 64. 15 12 by 168 

65 O’OIG by 135, correct to the decimal Jigui e, 

66 349 968 by 385, correct to the nearest thousandth 

Obtain the quotients of the following to the nearest ten thousandth 

67 6 13-16 68 23-36 69 0 66-66 


1 69 Division by any whole number or decimal From what 
has gone befoie it is clear that \\hen the divisor is any whole 
number or decimal, the figures of the quotient will be found by 
long division ]ust as if both divisoi and dividend were whole 
numbers All that remains is to fix the position of the decimal 
point m the quotient 


Example 1 Divide 3 3562 by 0 097 

Instead of the actual divisor take the corresponding decimal of 
standard form , that is, move the decimal point (to the right or left as 
may be necessary) so as to give one integral digit 

To compensate for this change, move the decimal pomt in the 
dividend the same number of places in the same direction 

3 3562 335 62 
0 097 “ 9 7 * 

for we have multiphed both denominator and numerator by 100, the 
quotient bemg therefore unc^nged 

The new divisor 9 7 lies between 9 and 10, and the new dividend 
IS a httle over 335, so that the quotient will evidently ha\e tioo 
integral figures 


34 Quotient 

9-7)335 62 
291 

446 

388 

682 

682 


It IS convenient to write the 
quotient over the dividend, first 
plaeing the decimal point of the 
former over that of the latter 
Now divide os if both divisor and 
dividend were whole numbers, so 
placing the figures of the quotient 
as to give tiDo integral digits 


Thus 


3 3562-0 097 =335 62- 9 7=34 6 
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EXAAIPXiE 2 
Here 


Dmde 15 8055 hy 257 

15 8055_ 0 158055 
257 2 67 


(dividing denominator and numerator by 100) 

And since the neiv dnnsor lies betircen 2 and 3, wo see by fcnal that 
the first figure in the quotient will be m the hundredths’ place 


Pull Work 

0i)6} 5=QHoiieTU 

2 57 ) 0 158055 
1542 

3S5 

1285 

1285 


Abridged bv Xtauas Method. 

0 0015=Quo/iAtt, 

2 57 ) 0 158055 
385 
1285 


16 8055 - 257=0*0615 


Note. If the dnisor is a tvMe n7tmberj the work may bo done 
os follows, without first pit^panog the diMsor and dnndend 


0 0616 = Quoitenf 

257 ) 15 8055 
15 42 


Hero since 257 into 15 V7it/t uill 
not go, wo set douii 0 os tlio units’ 
figure of the quotient and place 
tlio decimal point above that of 
the dividend Next, 257 into 158 
tenths gi\cs no tenths, tlicrcforo 
Tvo set down 0 in the tcntlis’ place 
of the quotient Then 257 into 
1580 hundredths giAcs 6 hun 
dredths > and from this point the work follows the ordinary course 




EXA3VIPLES Vm. 

nb 


Ibvide 

1 195byl6 

2 

1 98 by 1-8 

3 

5 52 by 2 4 

4 73 1 bj 43 

5 

69-2 bj 37 

6 

375-2 by 67 

7 0943by041 

8 

3-23 by 0 19 

9 

3 285 by 7 3 

10 25 48 by 91 

11 

8 647 by 0077 

12 

16 812 by 23 6 

Find the value of 

13 40 6-290 

14. 

0-01426-0-031 

15. 

2076-8 3 

18 

* 66 

17 

4 4226 

0 63 

18 

03 

G4 
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19 

and 


Dmde 30 26 by 89 , then xcnte dmmi the values of 302 6— 8 9, 
3-026 
890 


20 Divide 18 53 by 10 9 , 


1S5 3 

-iw- 


then xontc down the values of 


1 853 
109 ^ 


21 The product of two quantities is 10*22, one factor is 280, 
what IS the other’ Without further numerical work wnte dawn the 
quotients of 1 022—2 8, and 1022—0*28 

22 Find the value of a:, -where (i) (ii) a:x4 7=33 37 

(ill) 8*2>cr=3108 (n) a;x28=48x35 

23 How mnnv persons could rccon o 5 Bs 65 cents from a fund of 
1210 rupees, and how much w ould bo left o\ or ’ 

24. How many steel rails, each 12 2 metres m length, would be 
wanted to lay IS 300 Km of double line ’ 

25 If 1 yard =91 44 cm , Ixow many centimetres are there in 
1 inch ’ 

26 Find the \nluo of 1 metre in terms of feet, supposing that 
1700 mctres=5576 feet 

27 What is the width of a sheet of paper whose length is 12 5" 
and area 92 5 sq in ’ 

28 The area of a rectangular courtjard is 407 79 sq metres, and its 
length IS 23 64 metres, find its breadth 


Simphfy the follo^vlng 

29 30 


56x144 
0 63 


0 085 

0 34x1-25 


Di\-ido, giving the quotient correct to the 4f^ decimal jdace 

32 0-05 by 6 33 1440 1 by 18 34 2 71 by 13. 

Dnnde, giving the quotient correct to the nearest ten thousandth 

35 0 08571 by 25 603 36 4 6513 by 596 8 

37 28-294 by 21 37 38 2 6576 by 72 81 

39 From the following equations find the value of x, retaimng only 
3 decimal figures in the result 

(i) a; X 79=600 (ii) 23xa;=ll 87 (m) ax 2 736=7-29 
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40 Assuming that in a circle 

circxmftrence^dxameter'AZ 1416 (nearly) , 

find (i) the diameter of a circle whoso cirouraference is knoMTi to 
be 49 6 inches [Give the result true to the nearest Unth 
of an inch ] 

(ii) the diameter of a Tvhcol which makes 500 revolutions in 
running a mile [Qi\e the result true to the nearest 
hundredth of an inoh<] 

41 Equal lengths of 0 42 inch are marked oflf along a rod 
19 inches long How many such lengths uould there be, and uhat 
would be the remainder ’ 

42 'Find the remainder uhen 37 8241 is diiuded 

(i) by 9, (u) by 12, (m) b^ 293, (n) by 90 7 

Decimals and Fractions 

170 To convert a decimal into a common fraction The method 
will appear fiom the following examples. 

Example Find fraeixena equivalent to 

(i) 0-237, (11) 14 63, (ill) 0 0029 

(i) 0-237=T^+y^+x/^==-“-^JJg^ 

or 237 ihotuBandtha 

Or thus 0 237=237- 105=^=^ 

(ii) 14 63=1463 -lCP=i^ 

(111) 0 0029=29 -l(H=-rtfT^ 

Thus in each case the numerator is the number formed hy theJigurcB of 
the giien decimal y and the denominator is that poicer of ten which corre 
aponda to the number of decimal fgurea 

The following equivalents should be v erified and remembered. 

b— "jj 26 =yj 70=*^^ 

125=^^ 375=9’^ 626=y ^ 876=^ 

171 To convert a fraction into a decimal Here \se have to 
express the given fraction m tenthay hundredthay thouaandthayiktc 

How a fraction may be regarded as the quotient obtained by 
diMdmg the numerator by the denominator Thus we have 
merely to divide the numerator hy the denominator and to expreaa the 
quotient decimally 
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Convert W y§Mo* dcciTJiaZs 


W rFMo=317-10^= 0317 

/n^ 7*2 _ 10CX7 100 

876 1«6X7”126 

= 106-125 
=0 848 


5 11060 
5 212 
5 1 4-24 
0 848 


The above method applies to all fractions, but the division 
will not usually terminate 

Example Find decimals eqiiivaleid to (i) -j-, (ii) 


(i) f =5-6=0 8333 


6 150000 
0 883S 


Hero, after the first step of diMSion, the reniamdor is 2 Now 
6 into 20 gives 3} and again the remainder is 2 Thus in the quotient 
the figure 3 will bo continually repeated, and the process will no'icr 
temunate 


(») ^= 49-396 
=0 123737 


0 1237 ^Quotient 
S%) 40*00000 

1480 

2920 

1480 


Here, after the second step of division, the remainder is 148, ai^ 
the next dmdond is 1480 The next two figures of the guoiteiit are 37, 
when again the remainder becomes 148, and the next dividend 1480 
Tlierefore m the quotient the figures 37 are repeated, and so on without 
limit* 


172. Decimals in which one or more figuies are continually 
repeated in the same order are called recurring, repeating, or 
circulating decimals , and the figures thus repeated form the 
recurring period The recumng penod is shewn by placing a 
dot over- its first and last figures 

Thus 0 8333 is written 0 83 , 

and 0 123737 is xvritten 0 123f 

Observe that 0 83=0 833 correct to the nearest tho%csandth [Art 149] 
and 0 1237=0 124 


173 In converting a fraction into a decimal we divide the 
numerator by the denominator, ajfixing ciphers to the mmerator 
as mag he required Tlierefore all twos and Jives contained as 
factors m the denominator will eientually divide out, leaving no 
remainder , and tj there ts no other factor^ the quotient will termmate^ 
I AR H 8 H 



178 


ARITHMETIC 


[chap 


If however the denominator contains any factors other than 2 and 
5 (the fraction hemq %n its lowest tcrmi)^ there will always be a 
remainder, and the resulting decimal will not terminate 


Note. A fraction whoso denominator has no other factors than 
twos Bxadi Jives may be decimahzed thus 


. V 106 106_106x8_848 
125"‘5^~65x23’“103 


=0 848 



-1 

‘’2^ 


7 x 625 _4376 
'2^x5^- 10* 


=0 4376 


174 The notation of fractions may often be usefully combined 
with that of decimals 

For instance, just as 38f denotes 3 (oi 38^ units) , 

So 38^ may be taken to denote 3 tenths hundredths (or 
38^ hundiedths) 

By this means the exact decimal value of a fraction may be 
represented at any stage 


Evaaiple 1 Express in tenthsy hundredthsy thousandthSy and a 
fraction of one thousand 

|7 000 Here, after three steps of division, 

0 538, rem' 6 thousandths I'b© remainder is 6 thousandths , 

and 6 of one thousandth 

Hence the quotient is completely represented by 0 638x5 

Note Hero affixed to the 3"* or thonsandihd figure is the 
equivalent of all the figures of the decimal after the 3"* This fraction, 

being less than -r, shews that the eqmvalent of x^ is 0 538 tnie to the 
nearest thousandth 

Tins notation sometimes sa\es labour m converting a decimal mto 
a fraction 


ExAAtPI£ 2. 
Since 


Convert 0*09375 into afractxoiu 
376 =^, 

•09376= -09^=^=^=^ 
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EXAMPLES Vm n. 

Egress the following deoiinals as fractions in their lowest terms 
10 65 2 0 85 3 0 36 4 0 44 

5 6 38 6 0-0123 7 7-275 8 0 1876 

Express as decimals 

9 11 12 . 100000 

13 13 thousandths 14. " 62 hundred thousandths 15 73 millionths 

Convert the following fractions into decimals 

16 ^ 17 3y 18 9^^ 19 1^ 20 

21 State (without actually performing the work) which of tlio 
following fractions gi\e nse to terminating and which to non- 
terminating decimals Gn e 3 our reason in each case 

(1) H TT ("*) ^ A 

Express as decimals conect to the third decimal figure 

22. *3^5* 23 2jj 24. 83^^ 25 26 7^ 

27 Represent the decimal equivalent of ^ as nearly as possible 
with (1) one figure, (11) firo figures, (iii) figures, (iv)ybMJ figures 

Express tlie following fractions in /enrta, hundredth^ thousandths^ 
and the fraction of a thousandth Hence gl^ e the decimal values correU 
to the nearest thousandth 

28 5 29 1? 30 H 31 32 ^ 

Find the cquualcnts of the following fractions (1) as rectimng 
denmalSf (11) as three figure decimals xcith finctimal remainders, 
(ill) as ncarh' as possible with three decimal figures 

33 7 , 34. 4> T 35 36 -f, -S- 

37 38 39 40 2^ 

Write down the following in their complete decimal form 
42 213J 43 0 32f 41 3 19| 45 5 32^ 

Con\ort into fractions by tlie method of Art 174, Ex. 2 
ii5 0 4375 47 0 1875 48 0 03125 49 0 071876 

50 Con’i ert into decimals at sight 





CHAPTER IX. 


Dkoimal Reduction of Coi^rpouND Quantities 
Decdjalization of Money 

175 Wb have already seen [Art 150] that if the Tables are 
constructed on the decimal (or centesimal) scale, all piocesses of 
JReduction from any one denomination to any other, either higher 
or lower, can be perfoimed at sight without numencal work 
For example 

(i) 8 m 5 cm 7 mm. =8 057 metres 

(ii) 4 Es. 37 cents =4 37 rupees 

Conversely, 

(ill) 0 0380D kilometies— 38 m 0 dm 9 cm 
(iv) 18*06 rupees =18 Es 6 cents. 

In all other Tables these processes must be woiked by methods 
of successive division or multiplication 

Example I Jleduce £3 58 4|d to pounds, expressing the residt 
decimally 

12 1 4 5 pence get down Arkd as 4 5 pence, 

20 1 5 375 slulhngs and divide by 12, this giies 

3 2GS75 pounds dcciinal of a shilling 

Bnng down the 5 shilhngs, and divide by 20 , this gives 58 4^d os 
the dooimal of a pound Finally bnng down the £3 

Hence £3 6s 4^d =£3*20876 

or 3*26876 of £1 

Example 2. Expicss Es 5 13a 2p tn nix>ecs, (i) correct to the fifth 
decimal figure, (ii) correct to the nearest thousandth of a i upee 

16 } 13 1066666 annas The w oi k mrocecds as befoi e, 

5 82*29166 rupees but neither decimal terminates 

Thus Es5 13a2p=Rs 5 82292, correct to the 5^*^ decimal figure 
=Es 5 823, correct to the nearest thousandth 
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Ewmfie ^ Reduce 5 big 2 cot 14 chk (i) to the decimal of 
1 bighn , (n) to the decimal of Sj biglms 


(0 16 14 OOP clialnks 

20 2 871 cotlnbs 

5 1437^1 biglms 


(n) 


33 



5 14375-81 
4 

2 0 57500 
0G234S4 


Hence 

(i) 5 big 2 cot 14 chk 


=5 14375 of 1 bigha 


(ii) req^ decimal of SJ biglms = — = 0 G235, correct to the 

nearest ten thousandth 


EXAMPLES IX a 

Exprc«;s as decimals of 1 rupee 


1 

Cp 

2 

3p 


3 

Op 


4 

4} p 

5 

lOJp 

6 

Sp 


7 

"jp 


8 

IP 

Express ns decimals of £ 







9 


10 

15? 


11 

2> Grf 

12 

4j? G{? 

13 

12? Gr7 

14 

7? 


15 

11« 

Crf 

16 

Ifl 3(? 

17 

£o C? (W 


18 

£7 &. 

Gf? 


19 

£S ]4/> G'7 

Reduce to rupees, expressing the icsult dccimnll3 



20 

Rs 4 11 n 

Cp 

21 

Rfi 3 

15a 

Gp 

22 

Be 1 

Gn 3p 

23 

8a Op 


24 

Bs 8 

7 a 9p 

25 

Rfl 5 

8n Hp 


Kvprcss as decimals of £1, correct to (ho nearest (houmtxdth 
26 £11 13-* loy 27 7^ 28 £S 4c? 

Express as dccimnlR of £1, connect to the decimal dginc 

29 £2 10^ B\d 30 £5 7/* 5V2 31 3s 4^ 

32 Express 5 mdfi 13 srs 12chks .is the decimal of 1 maund 

33 Reduce 4 big 5 cot 14 chk to sq bighns and the decimal of 

a bigha 

34 WJmtdccimal JR 5 ^ds 1ft Gin of a mile’ 

35 Express 2 tons 3 cu I 7 lbs ns the decimal of 5 tons 

36 What decimal IS Rs 19 On Op ofPi8 25’ 
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176 Converschf^ deduction from a higher to a lowei denomina- 
tion requires successiN e multiplication 

1 Express Rs 8 716 in Rs , a , p , (i) o\nctIj , (ii) corieH 
to the nearest pice 

8 715 ruiiees 

16 

11 440 annas 
12 

6-28 pics 

Thus, Rs 8 716=R8 8 11a. 5 28p , or Rs.8 lln Gp , to the nearest 
pice 


Here wo re8cr\e the Rs 8 for the answer, and 
multipl} the decimal onli/ by 16, to bring it to 
annas Next wo icscr\o tho 11 annas foi the 
answer, and multiply tho decimal b} 12 to 
bring it iopies 


Exampi e 2 Find in compound 

(i) 1 788 q/'G jards, 

(i) 1 788 

5 


quantities the value of 

(ii) 0’28125 of? niaunds 

I (ii) 0*28125 
7 


8 940 yards 
3 

2 82 feet 
12 

9 84 inches 
1 788 of 5 jards 

= 8 yds 2 ft 9 84 in (exaotl^Oi 
or S yds 2 ft 10 in , to the nearest inch 


1 9GS76 maunds 

^ 

38 76 seers 
16 

12 00 chataks 
0 28125 of 7 maunds 
=: 1 nid IS srs 12 chhs 


177 We reserve foi Chapter xi discussion of the following 
processes 

(i) To find the value of a decimal of a compound quantity ^ eg 

to find 3 27 of Bs 5 4 a G p 

(ii) To evpress one compowid quanUtg as the decimal of another 

compound qnantiti/ , eg express 2 tons 7 cwt ns the 
decimal of 7 tons 3 cw t 2 qrs 

178 Approximate results It is mipoitaut to notice that 

£001 (or little less than one fni thing (oi £wto) 

Hence any decimal of £l coriocted to the iicaieat thousandth (or 
3”* decimal place) must yield a result mthin one farihtnq of the 
true value 

For example £3 40682 =£3 407 nenrl} , tho error being Ic^s 
than £ 001, and therefore less than 1 farthing Hence to reduce 
£3 40682 to £ s d and the neai est farthtnq<i it is sufiioicnt to work 
with £3 407 (by tho method of Art 176, Ex 1) 
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179 Agnin, in order to icrluco a decimal of 1 ton to pound<^, 
•«e multiph 1)^ 2240, and tins number being less tban 10000 oi 
10’, we see tint if a decimal of 1 ton n correct to tbe 4’’* decimal 
figui'c, It vrill j leld a laisult irve to the nenrcH pound 

Thus 4 0310S24 of 1 ton 1 pi\e I’csnlts winch differ bj less 
and 4 0317 of 1 ton / than 1 lb 


EXAMPLES IX. b 


1-12 mot/ he taJ cn orally ) 


Find the nnmiwr of shillings in 
1 £0 .7 2 £0 7 3 £0 9 

5 £0 IS 6 £0 W 7 £0 SO 

I ind the nnmlicr of pics in 
9 OTlo 10 0 12rin 11 0G2on 


4 £0-05 

8 £0 91 

12. 0 873 a 


P.wluec to Rs 1 p , giMiig the c\nct results 

13 Rs7*21S7'5 14 RsolSTS 15 9 875 of Re 1 

16 Rs 2-07S12.-i 17 Rs 11 oC25 18 0 40025 of Rcl 


Find, conert to the ncatxfl penny the \aliie of 

19 £4 07 20 £5 72 21. 14 823 of £1 

Find, concft to the nearest tai thing, the \alHO of 

22 £9 80 23 £0 034 24:. 11-047 of £1 

Find in Rs a p the \aluo of the following, gitmg the exaot results 

25 0-2S125 of Rs 2 26 1 578125 of Rs 4 

27 7 11875 of Rs 5 28 0 57125 of Rs 10 

Find the \nluc of 

29 7 301 of Rs 8, eon cct to the may cft pie. 

30 0 78 of Rs 9, coneet to the neat cpt jnee 
Reduce 

31 £7 15s 4jtf to the decimal of £4, correct to the figure 

32 £7 9^ 4d to the decimal of £8, 

33 £15 17s Sd to tho decimal of £40, 

34 £11 7fl Off/ to the decimal of £125, 
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Find in compound qunnfeities the ^ aluo of 
35 1 S875 nmunds 36 6 475 sq bighas 37 0 895 of a day 

38 2 03125 miles (in miles and yds ) 39 0 0425 of 10 maunds 

40 0*9375 of 7 tons 41 9 9375 of 3 guineas 

42 What decimal of a rupee (correot to the 4*^ place) is 12a 9p ’ 

43 Wliat decimal of 2^ acres is 3 r 10 p ? 

44. Express 9 u Ls 5 days 6 hrs os the decimal of 5 years 

Discarding unnecessary decimal figures, find, correct to the nearest 
fay tiling^ the value of 

46 £4 324814 46 £3 07179 47 £0-70996 

48 £0 099872 49 £7 7 60 £0 753 

51 To how many places must a decimal of 1 metre bo correct to 
gi\ e a result true to the nearest millimetre ’ 

52 To how many places must a decimal of 1 / xlcmetre be correct to 
give a result true (i) to the nearest metis, (ii) to the nearest centimetre^ 

53 Provo that a decimal of 1 »n7e correot to the 4*^ place 'will give 
a result true to the neai est foot 

54. To how many places must a decimal of 1 sq bigha bo correct in 
order to give a result true to the nearest squaie chQtaL\ 

Discarding unnecessary decimal figures, find the value of 

55 4 23784 of 1 metre, in millimetres, to the nearest mm 

56 7 09978 of 1 kilometre, in metres, to the nearest metre, 

57 0*017492 of 1 maund, in chataks, to the nearest chatal 

68 0*218971 of 1 mile in yards, to the nearest yard 

59 4 72082 sq bighos in ohataks to the nearest imt 

60 0 172 of 1 mile in yards and feet, to the nearest foot 

1 

180 Decimalization of money at sight The words to deci-^ 
mahze in this section will mean to express decimally m terms of £l 

Tlie one-thousandth part of £l (or £ 001) will be called a imL 

Observe tbat £1=950 fartbing8=1000 mils , 

bence 24 fartbings=25 mils 
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181 To decimalize any number o/shiUmgs (less than 20) 


Since 

1 shilling =£ 

;:^=£-05 , 


13 shillings 

=£-05xl3=£65, 

and 

18 shillings 

=£05xl8=£90 

Thus to decmiali/c shilling*^, we 
by 5, awef prefix tho dccivial point 

multiply the mtnibei of* skillings 

182 To decimalize any numbci q/^farth.ings (less than 48) 

Since 

24 faithings=25 rails=£025 , 


1 fai thing 

=£OOidi, 

so that 

9 fai things 

= £009-\ 

Similaily 

21 farthings 

=£021§^, 

and 

38 farthings 

= £038,’f=£039^ 

In each case the decimal equivalent may be earned to any 
number of figures b\ decimalizing the teiiiiiiial fi actions 

Example 

1 Decimalize 12s 476 ? 



Here 12s 

=£60 3 


4lkd =: 

18/ =£ 018^ J 


12s 4i(Z 

=£ 618 J=£ 61875 


Tljis process should Ins porfomicd mentally at one step 


Note By observing vvhcthci tho terminal fraction is greater or 
less than i, the decimal maj bo at oneo wTitten dovv n coiTcct to the 
thud figure 

For c\umple, £ G18j=£ 019, correct to the 3"* decimal place 

183 In the same way we may decimalize in terms of Ee 1 

8a =:Ee 0 50 4a =Ee 0 25 12a =Ee 0 76 6a =Ee 0 375 

2a =Be 0 125 la =Ee 0-0625 3a =Ee 0 1875 6a =Ee 0 3126 

7a =Ee 0 4376 11a =Ee 0 6875 13a =Ee 0 8125 16a =Ee 0 9375 

Ip = Re 0005^=Be 0 001^x6 
7p =Ee O-OOl-;^ X 5 y 7 = Be 0 036 approximately 

Thus 8a8p=Be0 50 +Be0 042 = Bo 0 542 approximately 
7 a 6 p =:Be 0 4375 +Be 0 031 =Be 0 469 approximately 
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EXAJVnPLES IX. c 

Head off os decimals of £1 

1 6s 2 8s 3 17s 4 12s 

5 11s 6d 6 Os Gd 7 IGs GeZ 8 Is 6d 

State as decimals of Re 1 as far as thousandths and fractions of a 
thousandth 

9 la 3p 10 2a Cp 11 3a Op 12 5a 3p 

13 7a 6p 14. 8a 3p 15 10a 9p 16 11a 6p 

Decimalize at sight (i) as far as thousandths and fractions of a 
thousandth , (ii) correct to the nearest thousandth 


17 

£2 7« Id 

18 

£3 ll8 4d 

19 

£7 148 Bd 

20 

£i Ss 7d 

21 

£5 18s 6zd 

22 

£18 Os 

State decimally the equivalents (correct to three decimal places) of 

23 

Hs 2 Sa 9p 

24 

Rs 5 10a 3p 

25 

Rs 9 14a Op 

26 

Rs 16 la 6p 

27 

Rs 12 3a l4p 

28 

Rs 22 4 a 4n p 

29 

Rs 11 9 a 9p 

30 

Rs 17 6a 3p 

31 

Rs 29 7a 7ip 

Decimalize at sight, correct to hi e decimal places 


32 

48 . Id 

33 

£3 14s 2d 

34. 

98 0^ 

35 

£1 3s 3id 

36 

78 6jd 

37 

11s 2^d 

38 

£8 10s 4id 

39 

18« 10^ 

40 

£3 14s 2^d 

41 

168 6j^(2 

42 

£2 14s 8d 

43 

128 11^ 


1 84 Converse Process To read off a decimal of £1 as slnlhngsj 
pence^ and farthings 

We ha\ e seen that any decimal of a pound corrected to the 3"* 
decimal place gives a result \Mthin a mil^ and therefore 'tt’itlnn a 
farthing^ of the true value [See Art 178 1 Hence for practical 
purposes we need retain no decimal figure bejond the third, this 
figure being dul} corrected 

185 In a decimal of £l the fiist two decimal figures taken 
togethei denote hundredths Now =5 hundredths of £l , there- 
fore the number of shillings is found bg dividing the first two decimal 
figures by 5 

Thus £ 75 of 75) Bhillmgs=16s 
£ 8 5= (*1* of 80) shillings = 16s 
£ 371 =5 7 shillings + a remainder 
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The last example may bo 'written 

£371=£35+£021 
=7a +21 mils 

If then we treat each mil as roughly equivalent to 1 farthing, ue 
get 21 farthings, or 5^ This result is evadcntly a little too great 

186 In counting mils as farthings the eiror increases with the 
number of mils so ti’eated, at the rate of 1 in eveiy 25 rails or 
roughly \ m every twelve mils Hence a lesult tiue to the 
nearest farthing may be obtained thus 

Count as farthings any nuinbei of rails ranging 
from 1 to 12, without conection (the error being less than , 
from 13 to 36, subtract 1 (the error being between and 1-^/) , 
from 37 to 48, subtract 2 (the erior being between l\f and 2/) 

TIius £009= 9 fai things (no correction) =2 , 

£ 032=32 fai things (less 1) » 

£ 044= 44 farthings (less 2) =I0W 

Example 1 Eiahtate £0 372 to the nearest farlhng 

The mental process is performed thus 

5 into 37 gi\cs 7 (set down 7? ) , remainder 22 mils 
4 into 21 (22 less 1) gives 

£0 372= 75 , to the nearest farthing 

This process is known as the Five and-Fonr Rule 

187 To evp)€^ a decmal of lie 1 as annas and pies 

If we cjill Re 0 01 one cent, we have 

1 p =Ee 0 0052 = 1 half-cent, 2 p =Ee 0 0104 =2 half cents, 

3p =Ee 0 0156 =3 half-cents, 6 p =Ee 0 03125 =6 half-cents, 

and so on up to 12 halt^enis^ the number ofhalf-cents equallmg the 
number of pies (correct to a pie) 

Tlius Re 0168 = 125+-043 = 2a 8p 

Re 08612= 8125+ 0487=13a 9p 
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EXAMPLES IX d. 


Read oflf m £ e d correct to the nearest failhing 


1 £0 475 

4 £0 559 

7 £0 089 

10 £3098 

13 £4 3 


2 £0 825 

5 0 661 of £1 

8 0 192 of £1 

11 £11 111 
14. £4 03 


3 £0 307 

6 £0 460 

9 0 497 of £1 
12 £7 509 
16 £4 003 


E\aluate at sight to the nearest penny, by first correcting to the 
3«i deoimal place 

16 £9 42791 17 £0*0299 18 £4 82629 

19 £4 63219 20 £7 4168 21 £0 9lS 

22 £2 36i§ 23 0 371 of £1 24. £2 09 

26 Provo that \d is equivalent to £ 001 x ( 1 + -r^) 

26 Express the difference between one farthxng and one ml as the 
decimal of £1 correct to six decimal places 

27 Explain each step in the follouung u ork 

17s 1 Ijd = 8 florins + 3 sixpences + 22 farthings 
=£8 +£075 + £(022 + 001+^) 

=£ SOS to the ncaiest thousandth 


Evaluate to the nearest pie 

28 Be 0*019 29 Bs 4 8389 30 Bo 1 23450 

31 R« 7 31§ 32 Re 0 0§ 33 Rs 17 *254 

34. Shew that Re 0 12345 may be regained os Re 0 125, thus 
equivalent to 2 a. 

35 Prove that 1 p equals Re 0 001*:^ ^ 5 

36 Regarding Re 0*01 as one cent, shew that, up to 12 half cents, 
the number of half cents equals the number of pics 

37 Express the difference between 12 half cents and 12 pics as a 
fraction of a pie 

88 Find the value of 2 624 of Rs 5 as the decimal of Bo 1 , and 
read off the result in Rs. a. p 

39 Express os a decimal of Rs 463 , and read off the result m 
Rs a p to the nearest pic 

40 Find 4 per cent of £632 to the nearest penn^'^ 
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188 We have already seen [Art 149] how to modify a decimal 
so as to repiesent its \aliie ns coiiectly as possible \Mth one^ tico^ 
three^ decimal hgures, in othei woids to give an appioximation 
tiue to the nearest hwidredt/i^ t/iomaiidth^ The method 
may be re-stated thus 

Consider the decimals 14G2 and 1468 , winch both he 

between 146 and 147 

Now 1462 , being beloro 1466 (oi 1463 ), is 

nearei to 146 than to 147 , 
while 1468 , being aboie 1465 (01 I 463 ), is 

nearei to 147 than to 146 

Thus if **1462 and 1468 are to be lepresented as neaily as 
possible with three decimal figures only, 

for 1462 we must take 146 , 
foi 1468 we must take 147 

the erroi, in excess or defect, being in each cose less than 0005, 
or OOO^s or | of one thousandth. The decimals thus modified 
are said to be correct to the 3^ decimal place, 01 true to the 
nearest thousandth 

189 Conversely^ if the value of a decimal is given correct to a 
specified decimal placc^ all we know is that its leal value lies between 
two definite limits 

For example, 147 (coiiect to the 3*^ place) may repiesent any 
decimal whatever, greater than I 463 and less than 147-j , that is, 
any decimal between 1465 and 1476 In other words, the limits 
between which the unmodified decimal must lie may be expressed 
by 147 ± 0006 A decimal such as 147 true to the 3"* place, is 
sometimes written 147 ± 

Notf The phrases *Hnio tcithxn one thousandth and ‘‘true to 
the nearest thousandth ” are not identical, the latter being the closer 
approximation In the first case the error is less than db 001 , m the 
second less than ± "GOOi 
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190 Significant Figures The meaning of the term B\gnifi<iant 
figures is best ei^plained by examples 

(i) The appioximate distance of the earth fi-om the sun maybe 
given aa 93,000,000 miles, meaning 93 millions mrect to the nearest 
million 

Here the unit of measurement maj be consideied as one million 
miles, and the distance is stated to be 93 such units^ correct to ike 
nearest unit In this case the figures 93, 'which.gne the number of 
umts, are said to be significant, while the six ciphers, which 
pomt out the magnitude of the unit, are said to be non-significant 

(n) Again, suppose it is said that the distance from Southampton 
to Cape Town is 6100 miles 

If this statement is to be understood in round numbers as Cl 
hundreds, correct to the nearest hundred, then one hundred miles is 
the assumed unit of measurement , so that the figures 61 are 
significant, and the two Giphei*s non-significant 

If however it is implied that a definite course has been measured 
or calculated to the neaiest mile, all the figures 6100 become 
significant 

(m) It 18 gnen that 1 millimeti 0=0*039 inch, correct to the 
third decimal place. 

This implies that 1 m]llimeti'e=39 thousandths of an inch correct 
to the neaiest thousandth So tliat heiw the assumed unit is one^ 
thomandth of an inch , the significant figures are 39 , and the 
ciphers at the beginning are non-significant 

(iv) Distinguish between the following approximate equivalents 
1 inch =25 4 millimetres , 

1 inch =25 400 millimeties 

The first statement merely gives the equivalent of 1 inch correct 
to the nearest tentk of a millimetre , the second statement implies 
definite calculation correct to the nearest thousandth Thus 

1 inch =254 tenths of 1 mm , to the nearest tenth , 

1 inch =25400 ihovz\mdths of 1 mm , to the nearest thousandth 

So that in the second approximation the two ciphers on the right 
are significant 

To sum up Significant figures are those which in any approxi- 
mate lesult or measurement tell the number of units, correct to 
the nearest such unit Tliua ciphers at the end of a whole nunibei 
or decimal may or may not be significant accoi-dmg to the degree 
of accuracy implied 
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Ciphers are non-signiflcant when they meiely point out the 
magnitude of the assumed unit, by fixmg the place-value of the 
significant figures Thus ciphers at the beginning of a decimal are 
necessaiily non-significant 


1 91 Relative Errors In all approximate work it matters less 
whether the actual (or absolute) erroi is large or small^ than 
whether it amounts to a large or mall fraction of the quantity 
we are estimating Suppose, for instance, in judging a distance 
of 40 yards we are wrong by 4 yards, while in judging a distance 
of 100 yards we are wrong by 5 yards The absolute error m the 
latter case is greater than in the former, but it is really of less 
importance. For in the second case the error is only at the rate 
of one in twenty^ or of the whole distance , while in the first 
case it is at the rate of one in ten^ or of the distance to be 
judged. Errors thus measured as fractions of the true value are 
called relative errors 


Thus 


relaiwe enrol 


absolute error 
true xalue 


Note In applying this principle, if (as is usually the case) the 
true ^ alue cannot he found, wc must use the nearest ascertamable value 
for the denommator 


192 Approximate results represented by the game Significant 
figures are subject to the same relative errors 

For instance 

(i) 24800 denotes 248 hundreds to the nearest hundred 

(ii) 2 48 248 hundredths hundredth 

(m) *000248 248 millionths millionth 

Here the absolute errors (in excess or defect) are respectively 
less than 

(i) ^ hundred^ (ii) \ hundredth^ (in) i millionth. 


So that the relative errors are respectively less than 


0) 


4 hundred 
2^ hundred^ 


(n) 


4 hundredth 
248 hundredth^ 


(m) 


■T nntttonth 
248 mdlionths 


0 5 

Each of these evidently = 2 ^ 
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193 Percentage Errors Ifc is often convenient to express 
relative errors as percentages, thus exhibiting the absolute eiroi as 
a percentage of the -whole quantity to be represented 

ExAJrPUB. In expressing a length o/'81 472 Km as nearly as possible 
with three stgntficaiU digits, find (i) the ahaclnte error, (h) the relative 
error, (iii) the percentage error 

81 472 Km , oorreeted to three significant digits =81 5 Km 

(i) Absolute error=(81 6-81 472) Km =0'028 Km 

0 (¥^ 

(ii) Rdative error= ^^ 472 ~8l4^* ^ 00034 

(m) Let » denote the required rate per cent 

Then j^=0-00034 , 

x=0 034, correct to two significant digits. 

Thus the percentage crror=0*034% of the whole length 


1 94 The following method of roughly estimating the accuracy 
of a result from the number of significant digits is sometimes 
useful 

Any number consisting of three significant figuies is greate) 
than 100 Hence a lesult true to thice significant digits has a 

relative error less than and still less than 

100 100 

Thus a lesult true to three significant figures must be true within 
one hunch edth of the real value 

Similarly a result true to four significant figures must be true 
within one-thousandth of the real value And so on 

Note It is clear that the actual limit of error may bo much 
narrov^cr than that indicated by this means Tlie method however 
shews that the real accuracy of a result is to be judged not bo 
much by the number of decimal places to which it is earned, for this 
merely nxes the absolute error , but by the number of significant figures 
known to be correct, for this hmits the relative error 
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EXAMPLES X. a. 

(J?jcai«p?cs 1“37 should he (aLen orally ) 

Bead ofif the follo\^^ng numbers correct to llio nearest thousand , and 
name the significant figures in jour ans>\crs 

1 78912. 2. 481390 3 3G9841 

Read oflf the following decimals correct to the nearest thousandth , and 
name the significant figures in jour answers 

4. 2-76428 5 0 0I263S 6 3 40081 

7 7 4i7 8 7 47i 9. 0&0§ 

10 19 ton thousandths. 11 901 millionths 12. 9 999f 

Bead off the following quantities correct to three sxgmjlcantfgurcs 
13 G-26S4 14. 81 492. 15, 704 866 

16 0 68214 17 0-09188 18 0 0040276 

19 4 7 20 8 (Si 21. O-OiS 

22. 37295 23 70077 24. 462130 

Xamo the significant digits in the follow ing 
25 Li\crpool to Quebec, 2630 miles, to the nearest 10 miles 
26. London to Lisbon, 1120 miles, to tlio nearest mile 

27 Length of Equator, 24,900 miles, to the nearest 100 miles 

28 One cubic inch of water weighs 0*016 Kg , correct to 1 gram 

29 Atmosphcnc pressure per square inches weight of 0 760 metro 
of mcrcurj, correct to 1 millimetre 

30 Illustrato by three instances (one integral and two decimal) how 
jou distinguish sxgntficant from non significant figures 

The following figures denote quantities correct to tho second dcainal 
place between what limits must tho actual quantities lie? 

31 £3 47 32 41 63 tons 33 3*60 miles 34. 0 07 metre 

Tho following represent quantities correct to four significant figures 




35 (i) Rs 40 76 , (ii) Be 0 4076 , (in) Bs 4076, (i\) Rs 407600 

36 (i) 9 347 Km , (ii) 93 47 Hm , (in) 9347 metres , (i\ ) 934700 cm 

37 Sums of money arc approximately represented bj' 74-20 nipces, 
7420 rupees, 7 420 rupees, and 74200 rupees rcspectnclj Between 
what limits must the actual sums ho, ii the above figures arc true 
(i) to three significant digits, (n) to four significant digits’ 

N 
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In expressing the following quantities as nearly os possible with three 
significant di^ts, find in each case the resulting ahaohUe error, the 
rSatwe error, and the ^ercenta^je erroi 

38 (i) £37 482, (u) £374 82 , (iii) £0 37482 

39 (i) 912 48 miles, (ii) 9 1248 miles, (in) 0 0091248 of 1 mile, 

40 Tlio population of Liverpool in 1903, vi55 723,471 

41 The area of Kent, wz 989,890 acres 

42 The National Debt in 1903, viz £770,778,000 

43 The length of a nautical mile, viz 6087 23 feet 

44 The equivalent of 1 kilogram in grains, viz 13432 33 grams 


Contracted Addition and Subtraction 


196 In adding or subtracting decimals so as to obtain a result 
true to a certain number of decimal figures, it is usually enough to 
retain in each line no nioie than two decimal figures beyond the 
number specified. 


Example Findt correct to three decimal places, the aum of 3 024, 
10*0131923. and 832 milhontha 


11 — 
T7“ 

916 

66 


3 624 

24 


10 013 

19 

832 millionths = 

000 

83 


14 556 

92 

result correot to three places 


= 14 537 


Here we first draw a >ertical 
line after the tlurd decimal figure 
to indicate that e^ery figure to 
the left of this is to be ** correct ” 
To secure this, tuo more figures 
are retained in each hne 


Note No absolute rule can be given to secure the correct carrying 
figures , the number of extra columns to bo retained depending mainly 
on the number of lines to be added To add cor 
rectly to 3 places, it is generally enough to keep 
four decimal figures, if the 4“* figure in each 
decimal is correS^ed before addmg Eor the errors 
so introduced are likely to be some in excess and 
some in defect, and oonsequcntly tend to cancel 
one another on addition The sum given above 
would then stand os in the margin , the sign - being attached ivhen 
the decimal is above, and + when hdoio the real value 



916 

3 

624 

10 

016 


000 

14 

357 


7- 
2 + 
2 - 
8 + 



CONTRACTED ADDITION AND SUBTRACnON 


195 


s] 


EXAMPLES Z. b 


Add together the following, giving results true to the second decimal 
Jigiiie 

1. 41*0462, 0 0017S, and 21802. 

2. 1 35042, 0 0402, and 4 5019 

3 5 0319, 1 C, and 0*05 

Find the -lalne of the follow'iiig, giimg the results as decimals true to 
the nrarcst thousandth 

4 710 millionths +^Jgiy+0 OOOOS 

6 f+l+3-25614 

6 0 3-i-Y^^‘f3 6§2 + 09 hundred thousandths 

Express as whole numbers or decimals correct to three significant 
digits 

7 26 0931+306 9 + 0*009 8 41 682 - 0 1009 

9 37*261+982 8-19*9 10 

Without adding (or ^mting douTi) unnccc^ssarj^ figures, find the sum 
of the following, correct to the nearest hundred ihouhand 

11 4,682,531, 806,908, 17,492,714, and 93,602 

12 971,462, 8,792,031, 92,807, and 17,827,543 

13 Tlie national income for the jear 1903 1904 *n*as made up as 
follou’S 

Custom*? and Excise £65,409,431 , Property and Income tax 
£30,811,016, Estate, House dut\, and Land tax £15,659,703, Post 
and Telegraph Sernco £28,458,376 , Stamps, Fees, Patents, etc 
£3,474,371 , Cro\ni lands £460,838, Suez Canal Enndends £936,151, 
l^Iisccllnncous £675,427 

Obtain the total, correct to the nearest £100,000 


14 Find the value of ar^, a:®, and ar*, when a:=r0 08 
Hence find, correct to three decimal places^ the value of 
(i) ar+ai^+a?, (n) a?+a:®+a:^+a:^, 
and explain w hy the results are the same 


15 Express each of the following fractions as a decimal 


1 1 ^ 
§5* 53> g4« 


and find their sum inte to the second decimal figure 

Shew that the cxaot value of the sum differs from x by loss than 
0-0001 
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16 Working in deoimals, find, corrtcl to the neai 65^ Re 1, the sum 
of the following 

Rs 350 14a , Es 23 681, Rs S 6a 4p , and Rs 663*94 

17 Find within one thousandth of the total dx^ance the sum of 
361 4 Km , 28 Elm 795 m , 0 63 Km , and 1764 metres 

18 Express each of the following quantities as a decimal of £1 
comet to four decimal figures 

£3 148 7d , and £12 75 

Find their sum , and read off the residt correct to the nearest farthing 

Explain w hy correctness to four decimal figures in each hno of work 
IS necessary and sufficient to give the sum to the nearest fartlnng 

Using decimals, add together the following, and read off the results 
to the nearest pie 

19 Rs 2 43, Rs 7 1492, and Re 0 42l 

20 Rs 5 4862, Rs 3 10 a , and Re.^ 


Oontracted Multiplication of Decimals 

196 The object of this process is to multiply two decimals 
together so as to get the pioduct tiue to an} specified number 
of decimal figures without calculating the supeifluous figures which 
would follow if the woik were done at full length 

Begin, as recommended in full multiplication, by making a rough 
estimate of the required result, so that any large erroi, such as 
might aiise from misplacement of the decimal point, may be readily 
detected 

Next choose as multiplier that decimal which has fewest efiectiie 
digits [see Art 166, Ex 2] 

Then move the decimal point in the multiplier (if necessary) so 
as to bung it to standard form (ue to give it one integral figure,) 
and make the compensating change in the multiplicand 

The lest of the process wtJI be explained by examples. 

Example 1 Multiply 60*9186 hy 0 473, giving the pioduct correct to 
two decimal figures 

(Bough Estimate The product should be less than 61 x 5 , say, 
somew hat less than 30 ) 

Here 60 9185 x 0 473 =6-09185 x 4 73 

As the final product is to be true to two decimal figures, correctness 
to thiee decimal figures must be secured m each partial product On 



x.] 


CONTRACTED AIULTIPLICATION 


197 


the left we give the work in fnll, printing in italics those digits which 
are not required in order to obtain a result true to the 2°^ decimal 
place 

(i) Full Work. (il) Contracted Work. 


6 09 

185 

4 73 

6 0,9 

,l-85- 
4 73 

24 36 

140 

24 3 6 

7 

4-26 

4S95 

4-2 6 

4 

18 

27S55 

18 

3 

28 81 

44S05 

28 81 

4 


First step In (i), on multiplying by 4, the i^erfluous figures 40 
arise from the figures S5 of the multiplicand Hence in (ii), to get a 
result true to Uoo decimal places, w e begin by erasing from the multi 
plicand all decimal fibres ocyond the third (placing the unit digit of 
the multiplier under the last figure retained) 

We now multiply by the 4, but wo carry 3 to the first figure set 
down, just as we should have done if the fourth decimal figure (8) had 
not been erased 

Second step Before multiplying by the 7, we reject fiom the multi 
pltcand the last fyure remaining on the right (^^z 1), using it howe%cr 
to supply the carry^mg figure to the fii'st figure set do^vn 

Third step Again i eject from the multxpltcand the lastjiquie on the 
right (mz. 9), and multiply by the 3, cair^ung as before to the first 
figure sot do^vn (In this case, since 3 times 9 gi\ es a number nearer 
30 than 20, w e carry 3 to the first figure ) 

Proceeding thus, it is clear that the fii st figure set doion tn each line of 
worh must stand tn the decimal place^ i e xmmedtatdy to the mght of 
the xertical line^ which has been dmwn as before to indicate that all 
figures to the left of it are to be correct 

Wo nov^ add the partial products, as explained in Art 194 

Thus tho product =28 81, correct to two decimal figures 

Note At each stage care must be taken that tho multiplication is 
begun at tho proper figure of the multiplicand Tins may be tested by 
tho law explained in Art 104 viz that a fiqui e tn the decimal 
place multiplied hy a figure tn the n*** decimal place produces a figure tn 
the (m+n)^ place 

For instance in the last example, where each lino of work is to have 
three decimal figures 

tho 3”* dec' fig m line 1 is due to a 3^'' dec' fig x a units fig 
the 3”* dec' fig in lino 2 „ ,, 2*“* dec' fig x a dec' fig 

the 3^^ dec' fig in line 3 ,, ,, 1**^ dec' fig xa 2“^ dec' fig 
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Exasifle 2 Mvltiply 0*00926347 hy 280 435 ^ the ^oduct to he 
correct to eke nearest thousandth 

{Bough Estimate The product should be a little less than 0*01 of 
280, or 2 8 ) 

Here 0*00926347 x 280 435=0 926347 x 2 80435 


CD 

o 

2 80435 

1 852 

7 

741 

0 

003 

7 

000 

3 

2 598 



Since the product is to be true to th'ee 
decimal figures, retain Jour decimal figures 
in the new raultipbcand 

On reaching tlie 0 in the multiplier, 
remember to reject the 6 m tlio multipli 
oand , and before multiplviiig hy 4, reject 
the next figtuo 2 of the multiplicand. 


The process is continued till all the figures in the multiplicand ai*e m 
turn rejected , but after rejecting the lost digit 9, u e still multiply it 
by 3, for this suiiplies a carrying figure (3) to the fourth decimal 
column 


Observe that the lost figure of tlio multiplier is not in this case used, 
since it 'W'ould contribute nothing to the first four decimal places 
The fourth column is added merely to con*eot the third The sum in 
this case is 17 , and this being nearer to 20 than to 10, u e enn^*' 2 to 
the third column. 


197 The approximate multiplication of recumng decimals intro 
duc.es no new piinciple, since tne decimals may be extended to as 
many figures as the conditions of the question i*equiie 
For example, if it were required to multiply 0 0128 by 236, we 
should write the pioduct m the foim 

1282828 x2 36, 
and then proceed as before. 


EXAMPLES X c 

Find the foUo^nng products, correct to two decimal figurte 
1 6 62 x 3*27 2 0 7028 x 4 73 3 9 4357 x 6 25 

1 0 03175 x 4116 6 60 281x0 317 6 702 84 x 0 0541 

7 78*95 x 0 0909 8 23 76 x 0 36782 9 86 43 x 0 028947 

Find, correct to the nearest tmt^ the product of 
10 46 207 and 8 136 11 709*28 and 0*0428 

12 0 09602 and 86 31 13 4004*04 and 0 0606 

Multiply out the foUovnng, correct to the third decimal ^^ace 
14 . 0 00501023 X 597 001 16 (1 41421)2 

16 42 37 X 0*240089 17 (1*73205)2 
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Find the wlue, correct to three evjnificant dtqtfs, of 
18 S0 6251 a 0G317 19 0-002047Cx2-lOO 

20 41 0208 x 0 7305 21 6901 59 x 0 030807 

JInlliplj out the following, correct to the nearest thou‘;andth 
22 7 80 x 0 421 23 0 o73x3052 

24 0 six 5-203 25 0 0i(>32x32 7 


Find the follow ing products within one thousandth of their true value 
26 700 35 x 0 00580070 27 3 1410 x 0 31831 

28 l^Iultiply 79304 bj OO^t, gi\ mg the product correct only to the 
neaie * million ' 

[The nunilicr of millions m 79304 x 0024 
a result to Ixs worked out io the nrarcff unit ] 


Find approxinntelj the following produols 

29 4085 x74c, correct to the ncarc‘;t thoubund 

30 4328 X 0402, to the nearest hnndrt^d (homand 

31 S04C0 \ 507% to the nuarcst vitiiion 

32 3S07023 x43 07, to the nearest militon 

33 Gi\cn that 1 nKtix=30 3701 inches, find, correct to the nearest 
ifMi/, the nuinlK.r of inclus in 7 52 niclrts 

34. Express 14} }ards in nictnc nu isurc, haMng gi\cn that 1 inch 
=25 400 inillinictrcs [A i cbult true (o the luai ctl cmiimetrc issuftieicnt ] 

35 A tmn nin«5 nt an n\erigc rate of 45} miles nn hour Find m 
kilometres the distance nm in 5 hours , ha\ mg gn on 1 mile = 1 6093 Km 
fA result true onU to the untrcbt hlomrtre is m anted ] 

36 If a pressure expressed in ponnd'^ per square tncTi is multiplied 
bj the constant 0*07031, the result expresses the same pressure in 
/ ilofjrams per square* cfuiimetre Use this cqun alcnt to cx-press a boiler 

E iressurc of 222 C lbs per 6<] in m terms of kilograms per sq cm 
The result 13 to lie true to the nearest hundredth ] 

37 Tlic railways of the United Kingdom had 22,435 miles open for 
traflio in 1904 Estimating their tnffio receipts at £4595 per mile, find 
the total gross earnings for the j car to the nearest £100, (KK) 

38 The out-put from the Tnnsiaal mines for the year 1903 Mas 
2,972,897 ounces of fine gold, x allied at £4 45 l\\d per ounce Find 
the total xaluc to the nearest £100,000 [Deoimalizo £4 45 ll}d , and 
Mork b} contracted multiplication ] 
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198 Our object js to sborton the ordinal} piocess of Uivieion 
by discai'diDc all figuies ^hich become supeifluous when only 
some specified number of digits is lequired m the quotient 

I3\ AMPLE 1 Duldc 7044 80625 hy 320 0402, cw far a? ilic second 
decimal figure of the quotient 

Begin, ns in full dn ision, b} bnnging the to standaxxi form, 

% e move the decimal point so os to cnc one integral figure , and maho 
the compensating change in the diMucnd 

7944 80G25 _ 79 44S0G25 
320 C402 “ 3-2{m02 


Next dcterniine b} inspection hownianj tntcyral figures there ^\ill bo 
in the quotient 

Hero the dividend is slightlj o\cr 70, and the diM«ior lies lKsU\cen 
3 and 4, thci*cforo the quotient Mill contain two intognl figures 
These, together with the two decimal figures make ybm significant 
figures to uo obtained b} diMsion 

We below the full work, printing in italics all figures not 
required to obtain the first four digits of the quotient 


Full Woiik. 


CoNTfiAcrKD t\onK 


24 77 =f?KO^icn^ 

3*200405)79 US\0GS4S 
04 128^ 

\o22 


15 320 
J2 8^1 
2 494 
2 214 


WS 


4144 
4S14 
24^'pS'i05 
22414 iST4 


2 4 77 ^Quotient 

3*20.64 ) 70 44806945 
64 128 

15 320 
12 820 

2 494 
2 244 


270 

224 


2o\fS401 


20 


To perform the oontmeted work we relim in the dmnor fixe figures, 
that IS to saj one more than the xinmhcr of significant figures required m 
the quotimt , and in the di\ idend w o keep as nianj figures ns arc needed 
to take the first step of division in this ease also fiic 
Wo then proceed with the dmsion in the ort1inar\ wa'v, except that, 
at each stage, instead of bringing down a now figure from the dn idend, 
tre reject a figure from the right of the duiFor takuig care howc\cr on 
niultipljnng to use the figure last rejected for the purpose of obtaining 
a carrying number 

Thus, after rejecting three figures of the dmsor, we find the first 
four figures of the quotient to bo 24 77 
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Note. Two figures remain in the divisor, so that tho work maj bo 
earned one stop further Marking off tho 2, and dmding as before, 
we got an extra figure, viz 8, for tho quotient Nou though this 
cannot bo relied upon as the actual fifth figure, it is near enough to 
enable us to correot tho fourth 

Hence tho quotient correct (o the decimal figure is 24 78 

EiiAMple 2 Divide 2 62S9475 hy 306 5, giting (he first sei en decimal 
figures of the quotient 

^ 2 6289476^0 026289475 

306 6 ^ 3 065 ’ 


and wc see at once that in tho quotient two ciphers will follow the 
decimal point Hence five figures must bo got bi division This 
requires in the dinsor (according to tho rule already stated) six figures, 
a difficulty which may be met thus 

(i) by affixing two ciphers, to bo rejected succcssivoty as alreadj' 
explamed, or 

(ii) by starting with tho original dmsor, and postponing the rejection 
of figures from tho dmsor until tho nunilior of fibres stul to be found 
in the quotient is one less than tho number of figures in tho dx\nsor 
that IS, in this case we obtain ^?co figures by ordinary dmsion and 
three b^ contraction 

Both methods are gi\Gn below In (ii) the work is further shortened 
by tho “ Itahan ” arrangement 

(0 («) 

0*0085 773 ^Quotient OOOS5773 ^QxiottcnU 


3*0,6.5,0.0 ) 0-0262S947‘( 


3-0.6 5 ) 0 02628947!{ 

2452000 


17694 

170947 

153250 


23697 

23697 


2242 

21455 


96 

2242 


4 

2146 




96 

92 


Carrying tho division one more step, tho figure of the 
which WO may safelj conclude that 
^ Hence tho quotient ii ue to the seventh 

accmal figure is 0 0085773 


bp rvW.. dividend or divisor (or both) reciir^ the quotient may 
dafti ^ specified number of figures by extending the 

to as many digits as the conditions of the question require 
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EXAMPLES X d 

Obtain the following quotients true to three significant figures m 
each case 

1 8«39--10o7 2 759 56-43 01 

3 2 71835-8-2121 4. 6 52742-218 42. 

Find the following quotients correct to the second decimal figure 
5 282 10051-29 332. 6 1 576343 - 0*029364 

7 11 32042-24 0604. 8 6 955714-0 08425 

Find the value of the following, giving results correct to the thtrd 
decimal place 


9 

1481 88-435 07 

10 

0-013524-0 021979 

11 

1 4105 

68 664 

12 

5ffr3' of 416-247 

13. 

17 3-13 408 

14. 

11-3 31062 

16 

1 

16 

3 

3 14159 

173205 

17 

8-23-3 17G2 

18 

1 927-3 


Decimalize tlie following fractions, using contracted division and 
giving the results true to three significant di^ts 

lA S07 HA 7*1984 A4 4^81 

19 TTTTzr 20 "Tirrr 21 ffuwrr 

From the following equations determine the value of x correct in 
each case to the nearest unit 

22 a;x203=1830-26 23 J309a;= 8276341 

24. 0 0318973 xar=35 78364. 

Obtain by contracted division approximate quotients of the following 

25 346,423,521— 7816, correot to the nearest thousand 

26 905,982,715— 21638, correct to three significant digits 

27# 65,481,275 —8,063,742, correot to the decimal figure 

28 The velocity of sound m air is 1142 feet per second , and on a 
still da> at Bca the discharge of a big gun may be heard 20 miles off 
How long docs it take the report to travel this distance ^ Answer only 
to the nearest second. 
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29 The mein ciroumfcrenco of the Eartli is 13l93S5,4oG feet The 
■whole circumference contims 300 x 60 minutes of ire A knot is the 
length of one minute of arc Find the length of 1 knot in feet to 
the nearest tentli 

30 A coinjwin\ s profits of £oG,24S are allotted equalh to 12,481 
•shares Hou much is rcccn cd on each share ’ 

[Obtain a result h^ contracted dmsion correct to tlie decimal 
place, and read off the result to the nearest ptmn Art ISo ] 

31 Decimalize £12 lo** 6d If the cquiialcnt of this sum m 
Co^lon mono\ is 192 Rs 15 cents, find the e(]Ui\alcnt of Re 1, correct 
to the nearest cent 

32 From the following stati*5tics at the Inst census, find Iho 
a\erage number of persons per square mile in England and Wales, 
in *5cotland, and in Ireland rcspcctneh 



England and W ale* 

Scotland 

Ireland 

Aixa in mi - 

Population 

oT.DflO 

32,527,843 

20,790 

4,472,103 

31,7o9 

4 458,775 


33 One statute milc=o2S0 feet, and 1 knot=60S2-CC feet 

Find (i) 1 knot in tcmi^ of a mile, to the nearest thousandth 

(n) 1 mile in terms of a knot, „ „ „ 

34 Gl^en that 1 metre = 39 3701 inches, express 

(i) I inch in metro*!, and hence in millimetre*!, correct to fi\c 
significant figures 

(n) 1 chain in metres, to the nearest cm 
(ill) 1 mile in kilometres, to the nearest metre 

35 Pro\e by contracted dmsion that 1 41421 is approximatclj the 
square root of 2. 

36 It a Cejion Land Companj reports the sale of 351,270 acres 
for Rs 24,290,200, find the a\cragc pnee per acre to the nearest cent 
al*!o the cqunnlcut price in Bntisli monc\, gnen that Rc 1 =1« SJc/ 

37 One gallon of \ratcr weighs 10 lbs One cubic foot of water 
weighs 02 321 lb*» From these data find the number of cubic inches 
in a gallon correct to 0 1 cu in 

38 Find to the nearest pennj the British cqin\ailent of Rs 10,000, 
when the \alue of £1 in exchange is quoted at 15 Rs 25 cents 
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39 The following statistics refer to the Railways of the United 
Exngdom for the year 1904 

Miles open for Traffic Total Traffic receipts Working Expenses 
22,435 £103,079,191 £68,561,855 

Find to the nearest £1 the net receipts per mile 

40 Find to the nearest penny the bability per head in each of the 
following cases 



Population at 
last conauB 

Katlonal Debt. 

United Kingdom - 
France 

German Empire 

41,976,827 

88,961,945 

56,367,178 

£759,135,471 

£1,172,308,000 

£143,799,000 


Purther Examples of Oontracted Work. 

200 When two or more contracted operations are to be per- 
formed m succession, as in finding the value of 

(i) 124 9732x8102x0-0516, 

(ii) 61 924x0-07046-401 235 , 

begin bv shifting the points so as to get an equivalent expression 
m which each operatinq decimal is in Btanda^ form (that is, has 
one integi-al figuie) We may thus ascertain to liow manv decimal 
places the first stage must be earned in older that the ^al result 
may have the requited degree of accuincy 

EvampIiF 1 Find the continued piodnct of 124 9732, 81-02, and 
0 0516, coned to two decimal figures 

(^Eough Eatimate* 125 x 80x|^, or 500 ^ 

The required products 12 49732 x 8 102 x 5 16 


Here the miiltipbcrs sliglttlj^ exceed 8 and 
5 , hence the first decimal is c\ cntuall^ to 
be multiplied b\ a number between 10 and 
100 

Wo therefore keep in the multiplicand tico 
decimal figures be} ond the number required 
in the final result, viz four dcoimal figures 
in all 


12 49 

73!? 

8 102 

99 97 

86 

1 24 

97 

2 

50 

101-25 

33 

516 

606-26 

65 

10 12 

53 

6 07 

52 

622 47 
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Example 2. Find the valv£ of 
decimal fgures 

( Rmigh Eelmate x 0 07 __ 4 34 


ioif ’ ) 


The given expression^ 


400 

0 0061924x7 046 


4 01235 


correct to four 


0-0061 

924 

7 046 

0 0433 

4 

2 

4 


4 


4-0J,23fr) 0 04362 ( 0*0108 
350 
30 


Hero the combined processes of 
multipboation and cnviBion are 
roughly equivalent to multiplica 
tion by ^ Hence to obtain a final 
result true to fentr decimal figures, 
vre retain/re decimal figures in the 
multiplicand Tlie fifth decimal 
figure in the quotient being clearly 
greater than 5, the final result true 
to four decimal places is 0 0109 


Miscellaneous Examples on Contracted Work. 

{The harder of these examples may he left txll the pxipil has learned the tise 
of Logarithms It ts intended that some examples ^ould he woiked 
hy Contracted Decimal processes^ and others hy Logarithmic Tables 
In some instances it imll he instructive to use hoth mUhods for the sale 
of comparison ] 


EXAMPLES X e 

Find the following products correct to the second decimal figuie 

1 0*2394 X 2 31 X 1 57 2 18 602 x 0 1457 x 1 356 

3 36 73 X 0 073 x 0*2367 4 242 3 x 0 01872 x 0 9713 

Find tlio value of the following expressions correct to the nearest 
hundredth 

g 21 434 X 3 721 ^ 44 852 x 14*73 

8 632 ° 98 163 

7 24 368x°®^g®^^ 8 of 3 0103 

From the following equations find the value of x correct to the nearest 
unit 

® 98-0036“® ^74x6 312 10 j 0398x10 326“®^^^^ 

48 3 
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Find correct to four significant digits 


5 *7002x6 -08175 


11 


of 19 millions 
502 


15 A sovereign weighs 123*27 grains of standard gold; and a 
Japanese 20 yon gold piece weighs 257*21 grams Find the \alue m 
British money (correct to the nearest penny) of the 20 yen piece 

16 If 10 dollars are worth £2 la Ijd , find the equivalent of £1 m 
dollars [Decimalize £2, la 1^ , and obtain a final result true to /our 
decimal figures ] 


17 A merchant in New York buys goods in Geneva to the value of 
4001 francs Find the value of the goods m dollars, when the exchange 
botMoen London and New York is 4 8632 dollars to £1, and the 
exchange between London and Geneva is 25*21 francs to £1 [Give jour 
result true to the 2*^’^ deoimal figure, % e the nearest cent ] 


18 One gallon of water weighs 10 lbs One litre of water weighs 
1 kilogram One kilogram = 2 S046 lbs nearly Find the eqnnnlent 
of 1 gallon in terms of litrea To how many figures do you consider 
the result is to be trusted ^ 


Find the following powers withm one thousaTidth of the true value 
19 (1 41421)5 20 ( 1 * 26001)5 

21 If a =0 00731, find the values of and a®, correct to Jive decimal 
places 

Show that vnthm this degree of accuracy 1+a+ar and + 
yield the same result 

[Obser^ e that if a denotes any decimal less than 01 or tlicn a® 
18 less than 0001 or , and a® is less than 000001 or x T oo co o J 

22 If cc=50 00316, and 5=0 00082, find the value of 

(i) a®+a6 + 5®, to the nearest mtUtotUh* 

(u) -2^, ^viih an error less than i 

a+o iCr 


Find, to the nearest unit, the value of 
23 122 735 x 510 34 x™ 


23 789x16 8954 
^ 0 0055x124 91 


25 Having given 1 metre=3*2808 feet, find to the nearest hundredth 
the number of square feet in one square metre 

26 An Are is the area of a square on a side of 10 metres , and 
1 metres 1 0936 yards Express 1 Are in terms of square yards 
correct to the nearest himdreath 
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27 Find, correct to the second decimal place, the number of acres 
in a hectare, using the folloA^ang data 

1 Ha =(100)- sq metres, 1 aore=4840 sq yds , 1 inotre=l 0936 jds 

28 Find the value of 1 cubic inch in terms of cubic centimetres, 
haling given 1 inc]i=25 400 millimetres The result should be obtained 
to five significant figures onl^ 

29 Express a speed of 1 mUe, an limr in terms of feti p&t second 
Hence find a constant decimal multiplier (correct to four decimal 
figures) which will convert a speed giien m mtles per hour mto feet j^er 
second Hlustrate by an example 

30 The work done by a force in raising 1 pound through 1 foot is 
called a foot-pound ^ and that done in raising 1 kilogram tlirough 
1 metre is called a htlogram metre 

Express 1 kilogram metre in terms of foot pounds correct to four 
significant digits , and hence name a constant decimal multiplier wluoh 
uTu convert uork expressed in kilogram-metres into foot-pounds 

Given 1 metre =1'0930 yards , 

1 kilogram =2 2046 pounds 


Approxunate Data. Limits of Errors 


201 Addition and Subtraction. If the decimals whose sum 
or difterence is lequired are known to be on^y approximate^ care 
must be taken not to attempt a greater dogi'ee of accuracy in 
tbo result than is justified by the data 


Example, The sides of a triangle art hnoirni to measw e 5 37 in , 
4 62 in , and 6 78 in , true to the nearest himdredth Between xihai Imxts 
must the perimeter he ? 


Here the 1*^ side must he between 
2“** side 
3rd Bide 

the perimeter 


6 365" and 6 375" , 
4 615" and 4 625", 
6 775" and 6 785", 


16 755" and 16 785" 


Or the work might be arranged thus taking 
the positive signs to give the upper and the 
negative signs to give the lower limits 

limits of penmeter are 


5 37± 005 
4 62±-005 

6 78j: 005 

16 77± 015 


Tliat IS, the penmcter=16 77" with a po^ssible error (m excess or 
defect) not exceeding 015 Hence wo see that if the given lengths 
are added as they stand the last decimal figure is not to bo trusted 
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202. In taking the differeTice between two approximate quanti- 
ties the maximum result is obtained when from the greatest 
possible value of the quantity we subtract the least possible 
value of the 2“** quantity While the imniwiwm is got when from 
the least value of the !•* we take the greatest value of the 

{Examples X f 1-11 may he taken here,) 

203 Mnltiplicatiom In cases of multiplication where one or 
both of the given factors must be regarded as approximate, it is 
most important to ascertain that the degree of accuracy attempted 
in the product is not greater than the &ta justify Some guimng 
pnnciples are given below 

When an approximate decimal is multiplied by any number 
greater than unity, the error is increased in the product 

For example when an approximate decimal, given correct to a 
specified number of places, is multiplied by 10, 100, 1000, , the 

number of places to which the product is correct is reduced by ons^ 
by two^ by three^ lespectively 

Thus if 60 31 represents a length in metres, known to be true only to 
the nearest hundredth (or centimetre), then 

60 31 metres x 10 =603 1 m., true to the nearest tenth or dm 
60 31 metres x 100=6031 m , true to the nearest unit or metre, 

204 Hence if an approximate decimal (correct for instance to 
the nearest hundredth) is multiplied by any definite number, 
integral or decimal, between 1 and 10, the product may be trusted 
to ons decimal place , and if multiplied by any suclf number 
between 10 and 100, the product may Ira trusted to the nearest will 

This however is not necessarily true if the multiplier is itself 
approximate The following example shews the distinction 


Example Multiply 60 31 {true to the 2“^ decimal place) hy 3 14, 
regarding the mvltipher (i) as definite, (ii) as true to the 2“^ aeoimal 
figure 

In each case we give the multiphoation in full, underlining approxi* 
mate or doubtful figures 


(i) 60 31 

314 

18093 
6 031 
24124 


(n) 60 31 

314 

TSO 93 
*6 031 

18532 
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In (i) llic doubtful figures nnso onl> from the ai)i)roMnmtc figure 1 m 
iho multiphcaml 

In (ii) the lA*Jt figure 4 of the multiplier is approximate, so that the 
la'll pirt ml product m doubtful throuqlioui 

Thus (i) fields the result 189 4, true to the nearest (cnih 

(ii) \iclds 1^9 , of Mlnoh the Inst figure, though 

siblj correct, is open to doubL 

JTotks 1 The distinction maj Iks further explained bj observing 
that in (i) the main error is roughh *1 times the error in the 7«w7/i* 
^\hllc 111 (ii) uc ha\c in addition CO times the error in the 
approximate 

2 From an examination of the nlsoxo results it niai lie concluded 
that (hr j)roduc( of (\ro i2ppror\ma(c qmntUtr^ can ncitr he correct to 
more (though i>o'isiM\ to low qt) tiigm (leant pqxtrc^ than thac arc t« the 
tcM correct of tnr factors 

205 thus underlining, ns tbc\ nn^e in the ^^o^L, nn> 
doubtful liguxcs due to the approxunalc figui*cs of the gncii 
factors, we nn\ ahin\« tell ixiuglil} liou fai the pixiduct is to l)0 
trusted Tins IS enough in practice to pieaent an\ hoiious nus 
conception ns to the degree of nctui'ac> obtniinblo If houe\cr 
the actual limits of error are requued, tfioi nia} be found thus 

ExAMi'Lr 1 Fmtl apprormntcly the bmit^ of artn %n the product 
of CO 'll and *1 14, enrhfartor b^\nq trur to the 2""* decimal fi^mre 

Here GO *1) y 3 14=^189 I, the underlined figure'? in the product being 
doubtful [Art 203, Ex ] 

Xou, In Art 187, the real \aluo of tlic required product may lie 
anj thing bctu etn 

CO 31 7x3 14*1, or nearly 189 7, 
and CO 305x3 135, or ncarh 180 1 

Tint 18 , the result 189 4 ib liable to an crroi of about ± 3 

IfoTiL Tilt limits of error nm} 1)0 anproximatch obtained uithout 
actually performing the multiplication or the grtaicst and least \a1ui.8 

Take the upper \aluts, and in mnltipljing unto 
down emty tho^r fqnrc^ tr/nr/i artf^r from the trrimnnl 
frcjx We thus get a possible correction of alxuit 
+ 32, and ue infer a possible correction of about 
~ 32 for the lower limit 


CO 31 

D 

S US 

•01 

't 

30 

2 

Sg 



I Alu U $ 


0 
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Example 2 Given that the equatorial diameter of the earth ta 7926 
mtlea (correct only to the nearest ttm/c) and that the oiroumferenoe of a 
oirole=diameterx7r, where 7r=3 1416 (correct to four decimal figures) , 
find the length of the equator as nearly only as the data justify 


7926 


Since the units’ figure of the multiplicand is approxi ^ 

mate, it is useless to carry the *u^ork beyond that 23778 

figure 792 8 

Underlining as doubtful those digits uhich anse 317 0 

from approximate figures m the data, ue see that 7 9 

the equator is nearly equal to 24900 miles, the umtd 4 q 

figure^etng open to doubt 

24900 


By the method given in the Note to Example 1, it may be sheim 
that (if nothing more is known as to the values of the diameter and v 
than the figures gi\en abo\e} the result is liable to an error not ex* 
oeeding db2 miles (nearly) 

(Examples X f 12-26 may be talen here ) 


206 Division When an approximate decimal is divided by 
any number greater than unity, the error is dimimshed in the 
quotient 

For example when an approximate decimal, given correct to a 
specified number of figures, is divided by 10, 100, 1000, , the 

number of decimal figures to Nvhich the (quotient is correct is 
increased by one, by ttoo, by three, , lespectively 

Thus if 6031 metres represent a length true onl> to the nearest 
umt, then 

6031 metres— 10=603 1 metres, to the nearest tenth, or dm 
6031 metres -1(X)=60 31 metres, to the nearest hundredth, or an 

Hence 6031 metres (correct only to the nearest metro) ^^hen divided 
by any definite number, integral or decimal, between 10 and 100 gives a 
quotient true to one dcoimal place and so on 

If the divisor is also approximate, sufficient information as to the 
degree of accuracy obtainable is usually to be got by underlining 
as doubtful all figures in the work which anse from the approxi 
mate figures m the data. 
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Xl 

Evample. Divide 413 8 by 7*03, each number being only true to the 
last signtjicanl digit 


Here the quotient obviously becomes 
doubtful at tlie 3”^ significant ii^rc 
(resulting from the partial di\ndend 
6000), and it would l>e useless therefore 
to TOntmue the uork be3ond that point 

5 624 

Note Tho upper limit of the quotient is got by giAnng to the 
diiidend its greatest possible \alue, and to the dtuisor its least value 

That 18 , upper limit = ^^^ =58 91 
Similarl}, lower limit=^^Q^=s58 81 
{Examples X f 27-35 may be taken Acre.) 


58 8 =^Quottent 


7-03)413 800 
3515 


62 30 
56 24 
nan 


EXAMPLES Z f. 

(Addition and Subtraction ) 

1 Tho sides of a triangle are approximate!}' 5 42^, 4 06", and 3 60" , 
each measurement being correct to tho nearest hundredth of an inch 
Between i\hat limits must the perimeter he’ 

How could the perimeter bo most nearly represented with three 
significant figures ? 

2 Li a round loyage a steamer makes four passages of 2030 miles, 
1450 miles, 3380 miles, and 940 miles respcctn el} , the length of each 
passage being gi\en onl} to the nearest ten miles Within w hat limits 
of error is it possible to ascertain the total length of tho vo}agc ’ 

3 Add together 6*07 m , 8 30 m , and 7 40 m , each length being 
correct to the nearest cm , and name the greatest jiossiblo error in 
excess or defect 

4. Pind the greatest and least possible value of 
16 037 + 0 973 + 2 001, 

if each decimal is liable to an error not exceeding one thousandth 

6 Add together 4 016, 0 101, 2 892, and 3 000 If each decimal is 
correct to the 3^ place, to how many decimal places may the sum bo 
trusted? 
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6 From a bne 7 63^ long, a part 6*00" in length is cut off, eaoh 

measuroment beuig true to the h/wfid/rtd^ Hetw een what 

bmita must the remainder be ^ 

7 Each of the following measurements can be relied upon as 
correct to three significant digits only Find their sum as correctly as 
the data justify 

42 300 metres, 5-200 metres, and 0 942 metre 

Simpbfy the following, stating between wliat limits the results must 
be, if each decimal is correct to the 3"* decimal figure 

8 4 680 - 2'073 9 18-009-11900 

10 2 308 + 3 002 - 6 304. 11 7 000 - 2-220 - 2 200 

{MuUijylicattm ) 

12. Along a straight line I set off ten lengths, each of 4 7 cm 
correct only to the nearest mtbimotro If I consider the total length 
measured os 47 cm , to what error is my estimate bablo ’ 

13 The standard m eight of a bnek is 6 8 lbs correct to the nearest 
tenth of 1 lb Within what degree of accuracy can } on estimate the 
weight of 

(i) 100 bricks ? (ii) 1000 bricks ’ (ni) 721 bnoks * 

14« Between what limits must the product 4 7x63 be, 

(i) if each factor is true only to the nearest tenth , 

(ii) if each factor is liable to an error of ±0 1 ? 

15 Between what limits must the foUo^nng rectangular areas be, 
the length and breadth being knouTi only approMmately, as follows 

(i) Length=5 3 cm , breadth=4-2 cm., correct to nearest mtlhmetrel 
(u) Length =6 5 cm , breadth =5 0 cm , „ „ „ 

(ill) Length=29 feet, breadth=:21 feet, correct within ±1 ft ? 

(iv) Length =610 jds, breadth =440 yards, each dimension being bablo 
to an error of ± 10 yards ? 

Find the following products, not attempting greater accuracy than 
the data justify 

16 6 8x37, each factor true to the nearest tenth 

17 7 32 X 6 04, each factor true to the nearest hundredth 

18 60 2 X 4*08, each factor true to 3 significant digits 

19 0 0617 X 33 5, each factor true to S significant digits 

20 4 26x0 608, the 1»^ factor true within ± 01, the factor 

within ± 001 
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21 From tho formula circxtmfcrcncc^dmmcfo ^ tt, ‘where 7rr=3 1416, 
correct to Jour decimal fiqiirc^y find tho oiroumfcrtiicc of a cirolu 431 feet 
m diameter To A\Iiat degree of accuracy can the result bo gl^ cn ’ 

22 Find the total atmospheno pn.ssui’e on a sphere 10 inches in 
diameter, ha\ing gi\cn that tho surface of such a sphere contains 
314 16 sq inches, and tlmt the incssurc of the atmosphere is 14 707 lbs 
persq inch 

Considering Ixith data as onl} approximate (correct to tho last figure 
given) how far can the result bo trusted’ 

23 hind the total weight of 1000 spherical leaden bullets each 
1 inch in diameter, not attempting greater nccunio} tlian the folloAnnu 
approximate data justify hlacli bullet cont nns 0 324 cu inch, and 
the weight of 1 cu inch of lead is 0 lOS lb 

24 Find tho greatest and least jios'iiblc weight of an oak beam 
containing 11 cubio feet, from tho following ajqn'oximatc data One 
cubic foot of water weighs 62 4 lbs Oak weighs OSo of its bulk of 
w ater 

25 Find as ncail} as jKissiblo the cost of making a road from tho 
followmg rough data ostimatod length of raad 80 miles , csii mated 
co>t per mile Rs 1100 The t stimnte of length liable ton o poi cent, 
error in excess or defect, and tho estimate of cost to a 10 per cent 
error 

26 Find tho product of S2 7 and 0 06435, where each factor is true 
onl} to tho last significant figure 

Use this example to illustrate the following pimciplc 

** The product of two approximate qvauiiiicu can nciC7 he correct 
to more (tlioiigh ppssibl} to fewer) rnffuificant Jlguica than 
that arc in the lesH correct of the faetoia ” 

[Take ns multiplicand the less correct factor, i c that with fewer 
significant digits, and draw }our conclusion fiom tho fiist paiital 
product ] 


27 A given length is represented by 754 nn tres, correct onl 3 to 
tho nearest mctir To what units respeotnely may the following 
Icngtlis bo assumed correct ’ 

(i) 754 m xlOO (ii) 754 m -100 

(in) 7*54 m X 1000 (n) 754 m -1000 

To how many furpajlcaul diqxta is each of these lengths correct? 
Shew that wlufo tho ahmhitc error is changed by* multiplication or 
diMsxon, tho rckUiie error is unchanged 
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28 Bead off £3 14s 2xd as tlie decimal of £1 to six deoimal 
figures In each of the follo>\iDg cases determine hoT\ many decimal 
figures must bo used to obtain a result true to the nearest farthing 

When £3 14s 2^d is (i) dtvtded by 10, pi) muUxphed by 100, 
(ill) divided by 100 , (i\ ) mvltiphed by 1000 

Write down tho result in each case 

29 One cubic foot of distilled 'water 'tveighs approximately 
62 425 lbs Assuming this to lie true onl}’- to the last fimire given, 
find in lbs tho 'weight of 1 cubic inch to as man} decimd figures as 
can bo correctly calculated 

Bind also the weight of 1 cubic inch of water in grains Does the 
datum suffice to give a result true to the nearest gram ^ 

30 Given that 1 ton = 1016 kilograms (correct only to the nearest 
unit), obtain the eounalcnt of 1 lb in grams, not attempting greater 
accuracy than tho datum justifies 

31 Given that 1 mile = 1609 metres (true only to the nearest metre), 
find with such accuracy os the datum admits 

(i) the 'value of 1 inch in milhmetres , 

(u) the number of square metres in a square mile 

32 In tho following cases dividend and divisor are to be considered 
approximate (true only to the last significant digit) Obtam tho 
quotients, not proceeding beyond the first doubtful figure. 

(i) 16 68 - 3 74 (ii) 463 28-31 07 

(ill) 9462800-4070 (n ) 843 7 -0-00372 

Use these cases to illustrate the follo'wing principle 

“ When one approximate quantity is divided hy another^ the 
quotient can never he true to more significant figures than 
ihei e are in the leas con ect of the given quantities 

33 Brora the formula circumference^ diameter y where 7r=3 1416 
(correct only to four decimal figures), find, wth such aoouracy as the 
data admit, the length of the diameter of a circle of 'w Inch 

(i) the ciroumferenoe=7'28 metres, true only to the nearest cm 

(ii) the oircumforenoe=24900 miles, true only to the nearest hundred 
miles 

# 

34 t^a^els at the rmproximate rate of 186,0(X) miles per 
second The distance of the i^rth from the Sun may be taken as 
92 8 millions of miles Understanding both data as only correct to 
three significant figures, find how long light takes to come from the 
Sun to the Earth , and indicate the error to which your result is hable 

35 Given that 1 oubio foot of water weighs 62 425 lbs , 

and that 1 cubic inch of silver 'weighs 0 377 lb , 
find os nearly as the data justif} the specific gravity of siher (i e the 
number of times that sih er weighs its own bulk of water] 
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207 To ccjfrc*^ on^ ompmttHl anantitif the dc^mnl of another 
compoimd qvantitv reduce, l>otli to the mmc denomination^ and 
dnidc the tiist tlie ''Ccond Wlictlier to reduce both quantities 
to the lonh^tt coumon dcnoiiunation, oi to the oi to sonic 

interiucdiite one, i matter of conienience to be decided in each 
particular ca5C 


KwmilfI ETp}rfi^£4 2. (jd as (he dcamnt of £G IS 9 4d 

Here it is best to bring both quantities up to pounds and frictions of 
a pound 

£4 2. (yl £4i "il 1 „ 

-= = = ^ ClS/1 

£Cj 


£b 4d 


Ev^MPLr 2 Erpre^i (ht ratio o/* Rs 5 12 a 9p to Rs 71 9 a 3p^ 
iw decimal fcnrvty and henrr fiijrl \rhat percentage (he first quantity ts of 
the second (coirccl to 3 ttiffmncanf digits) 


Dccimihzing each of the gi\on sums, w o hai c hy contracted diMsion 

I o^pepos = Quotient 


Rs T 12 a 9p 5 70GS75 
Rs 71 Do, 3p "71 578120 
=:0-0S(y)5 


7lvS7,S |0«»7^S7 

70C3 

Lil 

40 


Let z denote the required rate per cent 


Then 


|^=gi\cn ratio^OOSOOS 


x=8 10. 

so that the first sum is S 10 % of the second, 

And wo ohscr\o that a ratio expressed in decimal form can be at 
once read off us a percentage without further Arork 
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Exasiple 3 In the year 1905 the Oreat Horihem Itaihoay’s ^fwssenger 
receipts loere asfolloios 


Third Class 

Second Class. 

First Glass. 

£1,376,527 

£21,239 

£183,356 


Express the receipts in each class as a percentage of the total passenger 
7 eceipts, correct to three significant digits 


By addition, the total reoeipt8=£l, 580,922 


Let the 3^ class receipts be x per cent 
of the total 


_ 1,376, 627 _ 1,376,627 
100“1, 580,922"!, 581, 000 


(nearly) 


1376 527 
1681 


=0 871, 


a:=87 1 


Sinco tho result is required 
to S siguifiennt digits we ro 
tain 4 significant digits in 
tho divisor [Art 107 3 

0 



HIT 

10 


So that the class receipts are 87 1 % of the total 
Similarly the other percentages may be found. 


208 To find the value of a decimal of a compound quantity^ *w’e 
reduce the compound quantity to a single aenoniination, and 
multiply it by the decimal In some cases it is best to i educe to 
the highest denomination, in others to the lovrest 


Example 1 Fmd 7 324 of 
Rs 5 4 a to the neai est pie 

Here Bs 5 4a =Rs by 


Example 2 Find 4 48 of 
lOs to the nearest penny 

Here lOs 7eZ =127 pence 


1 

T 


Rs 
7 324 

^ 

36 620 
1831 


38 451 


= R8 38 7a 3 p 
to the nearest pie 


127 pence 
4 48 

508 
50 8 
10 16 

568 96 pence 
=569 pence, 
to the nearest penn^^ 
=£2 7g 5d 
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Exasiple 3 Find, conect io the nearest penny, the xaiue of 
£16 11« X 3-0245 

Decimalizing at sight, we liavo £16 11s =£16 560416 , and 

we want a result (in £’s) true to the 3^^ deoimaf figure 



Evample 4 Find, conect to the nearest pie, per cent of 
Rs 115 8a 6p 

Here 7| per cent of Rs 115 8 a 6 p =Rs 115 53125 x ^ 

lOu 

=Ro 1 1553126 x 7| 



examples XI a. 

Express correct to th ee significant figures 

1 Rs 2 5a 4p as the decimal of Rs 2 8 a. 

2 2« 7^ £3 lOs 

3 £12 15s Qd £2 3s Od 

4. 3 cwt 1 qr 14 lbs 11 owt 2 qrs 

Reduce the following ratios to decimal form, and then lead off each 
as a percentage 

6 6a 4p toKs2 10a 8p 6 6^ to 2s 7^ 

7 31 tons 10 owt to 66 tons 6 owt 

8 2aclrlpto2ac3r36p 
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Express deoiinally, correct to three significant figures 
9 £19 58 as 0 , percentage of £87 

10 £48 15s of £1712 

11 £389 of £11231 

12 £947 103 of £27843 

13 £9 128 6d of £127 108 

14 £5 148 lOcf of £67 Ss 2d 

Find, to the nearest pie, the value of the following 

15 0 36 of Rs 2. 8 a 16 2 125 of Ks 3 4 a 

17 8*24 ofRs32a. 18 584ofRs23a6p 

19 Rs2 2 a Ip x4 36 20 Rs 384 7a 5p x 0 008351 

Working in decimals, find, to the nearest pice or penny, the value of 
the following 

21 4 % of Rs 665 22 3 % of Rs 7821 

23 4^%ofRs 472 8 a 24. 0 |-% of Rs 1289 lOn 

25 5^%of£17 28 8d 26 4^% of £423 11 « 

27 3^ % of £724 28 4^ % of £81 10 s M 

Express as percentages (correct to the 3”* significant digit) the ratios 
of 

29 73 Rs 41 cents to Rs 1981 30 Km 43-200 to 98473 metres 

31 2 owt 1 qr 25 lbs to x ton 32 41 3 ds 3 in to 60 1 ft 

33 47, 109 to 896,431 34. 634,218 to 2,826,431 

35 In a to\vn of 361,420 inhabitants there occur in one 3 car 
6144 deaths At what rate is this per mille ’ Answer to the nearest 
integer 

36 A company, having a paid up capital of Rs 52,50,000, sots aside 
in one year Rs 183,750 from its profits for dmdend What rate per 
cent, does it pay ? 

37 The ^ss rev enue of a Railway Company av erages Rs 60,72,231 , 
and the working expenses average 62 per cent of this sum How much 
would the company save in a year if it could bring its working expenses 
down to 60 per cent, of the total receipts’ Answer to the nearest 
rupee 

38 It IS arranged that the three partners in a firm shall receive 
respectively 30 %, & %, and 20% of the annual profits, and that the rest 
shall he dmdea between the Reserve Fund and the Emplo 3 ts' Pension 
Fund in the ratio of 2 to 1 For the 3 ’’ear 1906 the total profits were 
£47,821 188 How much of this went to each partner and to each 
fund’ 
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39 TIio area of Ireland under flax and potatoes in 1855 and 1901 
IS gixcn lioloxx iMnd, to the nearest \vholo number, the doci'caso of 
area under each crop as a percentage of the area in 1S55 

Acre^ under Acres under 

flnx. potatoes 

1855 - - 97,075 982,301 

1001 - - 55,442 035,321 

40 The follouing table sheus the axerage price of a quarter of 
wheat and of barlej for the jears 1902 and 1903 E\ press the prices 
for 1903 a** percentages (to the nearest tenth) of those for 1902 

If a thousand pounds’ worth of wheat and a thousand pounds’ worth 
of birlcx Ind l>ccn stored in 1992, what xxould each liaxe l>ccn worth in 


1003, to the ne-ircst pound “ 

U heat Bariev 

/» <7 f d 

1902 . . - 28 1 25 8 

1903 . - - 20 9 22 8 


Practice Decimalized 


209 Tlio use of aliquot puts in shoitening the work of com- 
pound mullipliaition was explained in Clmptci m In all but 
the simple instance^ tlicic gnen the actuil woik should be kept 
in decinuds, as shewn in the following Examples 


FxAMPir^ Find, to (he ncarcBi jnee, (he co-^i of 305^ mminds at 
Rs 7 On Sp j}^r7natnid 

Rs 

305 3 =cost of 305^ mds at Re 1 pei nid 
7 


4a =^ofRcl 
2a 8p of Re 1 



210 Simple Practice is the piocess of finding hy aliquot parts 
the cost of a simple quantity, when the cost of one unit is gnen 

Tor inbtancG Find the co*<t of 305^ ^naxmds Rs 7 G a S p ^ie> md 

* Compound Practice finds the cost of a compoimd quantity, when 
tlie cost of one of its denonnnations (usually the highest) is gnen 

FonnsUinco Find the rent of 2it\.Q 2r IGp £1 lls 6d ptraert 

In compound practice one of the gnen quantities should be 
decimalized, and the otliei tieated bj aliquot parts 
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Example 1 Find, to the neareat penny, the rent qf 24: no 2 r 16 p 
cU £l I7fl 6d per acre 

Here it is best to deoimalize 24 ao 2 r 16 p , and take £1 17a 6d 
by aliquot parts (£2 less 2a 6cZ , or £^) 

40 loop 

How 24 ao 2r 16 p =24 6 acres 4 24r 

Gao. 

£ 

24 6 =oost at £1 per acre 
2 

[49*2 

less 2s 6d , or £^ ^ 075 

46 12o =£46 2a Qd 

Hote. In this example we might ha\e decimalized £1 17a Qd and 
treated 24 ao 2r 16 p by ahquot parts, but the solution uould not 
haA e been so short That quantity should be decimalized u Inch falls 
less readdy into aliquot parts 

EVcVsiple 2. A banh upt whose debts amount to Rs 2587 0 a 9 p can 
pay a dividend of \\n 4p tn the Re Find the total value of Ins assets 
available for dtstnhntion 

Rs 2587 9 a 9 p =R8 2587 6094 
Rs 

2587 609 J^=^alue at Re 1 in the Re 

8 a =iofRel 1293 804 7 

2a 8p =|of 8a 431 208 2 

8p of 2a Sp 107 817 0 

1832 890 =Rs 1832 14 a 3p , to the nearest 

pie 

211 If neither of the Compound quantities can be conveniently 
repiesented in ahquot parts, Pinctice does not give the best 
solution In such cases both quantities should be decimalized 
and the result obtained by conti acted multiplication. 

Example Find the cost oj 3 tons 0 owt 54^ lbs at £16 11a 2^d 
per ton 

Here £16 lla 2hd =£16 660416 , 

and 3 tons 0 owfc 54^ lbs =3 02444 tons 

Hence, b} contracted multiplication, we 
find the value of £16 5604 x 3 02444, correct 
to the 3"^ decimal figure (see Art 208, E\ 3), 
obtaining £50 085, or £50 la Sd 


^4 54 T5 lbs 
- 4 18 6S75 
r 8 4219 
20 0 48*^84 ewt^ 
*02444 ton. 
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212. riom the last Example it v>\\\ bo seen that a Deemaf 
of mone\, %veights, and nicasin*cs di*^enses altogethex %Mth 
the method of 1^17101100 


Ex on IE 7’nid the irnqht o/* lO Km 7 ITni 60 m q/* coppc} imic, 
6-JO gm to ihcl ihmcf}c 

I^ch compound quantity is decimalized nl sight 
thus 30 Km 7 Hm G0ni=30 701vm 

and 27 Kg 010 gin =27 C-1 Kg 


KlI^VT'Ul*! 

27-64 
30 76 


820*2 
19 34S 
1 G5S 


4 


8j>(V2^=S30 Kg 206 gin 


EXAMPLES XL b 

Working in dccimnl**, find h\ Practice (to the nearest pie 01 jicunj) 
the \alue of 

I 227 at Ils 9 10n.Sp 2 309atR<»2 14a 8p 

3 417~ maunds at Rs 2. lOn Cp per nmund 

4. 1 CO j* acres at £23 Gs 3'/ ^wracrc 

5 437 G oz. of standard gold at £3 IT^* 10“d jkf 02 . 

Find h} tlic method of alirpiot parts (in each ease to the nearest pie) 

6 Rs 3 12a 4p x6 02()o 7 16 30SofRsll 13a 4p 

"By decimalizing one compound quantit7, and treating the othci b} 
aliquot parts, find, to the nearest pice or penn^, the \alue of 

8 1133 mds 20srs at Re I 10a per nul 

9 500 mds 30srs 12cliks at Re 1 5 a 4p per md 

10 23 sq bigs 15 cots S chks at Rs 2 9 a persq big 

II 2 6q higs 12 cots SgandasntRc 1 2a 8p persq big 

12 3-13 ac 2 r 15 p at £2. 2^ Gd per acre 

13 1C84 tons 8 cwt 1(X) lbs at £1 12? Gd per ton 

14 13 cwt 3 qrs 4 lbs at £2 IS^ 4d per cut 

15 2 gals. 3 qts 1 pt at £2 5>’ Sd per gallon 

16 2 fur 403dB at £3 13s 4d per mile 
17. 7jd8 1ft 9 in at£l 14fl Sd perjard 



222 


ARITHMETIO 


[OHAP xr 


Find the dividend on 

18 Rs 42870 13a. 4p atl3a.4p m the Be ^ 

19 Bs 2073 6 a at II a 8p in the Be 

20 £1710 148 6d at 135 4^d, m the £ 

By deoimalizing both compound quantities and using contracted 
multiplication, find (to the nearest penny or pie oi cent) ^e value of 

21 7 ewt 2 qrs 24 lbs at £1 Ts 5d per owt 

22 19 ao 3 r 24 p at £2 Is 5d per acre 

23 30 tons 8 o^vt 1 qr at £1 35 lOd per ton 

24. 27 48 yards at 6 Rs 90 cents per yard 

25 6 znds 1 sr 3 chks at Bs 2 9a Op per md 

26 36 big 12 cot 7 chk at Bs 382 13 a 3p per big 

27 What are the available assets of a bankrupt who can pay 
95 4^d in the £ on debts amounting to £15845 ^ 

28 How much uill bo required to pay the wages of 1232 workmen 
for one week at the a\ orago rate ofRsll 3a 4p each ? 

29 A watch loses 8 min 16 sec in 6 hours find its loss in 17 days 
9 hours 45 min 

80 Each edge of a cube of copper measures 1 dm 7 cm find its 
weight to the nearest gram, having given 1 cub dm of water weighs 
1 kuogram, and the specific gravity of copper is 8 788 times that of 
water 

31 Find in £ 5 d the value of 

2 0875of £3+018of £2 105 -1 76 of 65 Bd 

32. A kilometre is 0 6214 of 1 mile How many yards to tho 
nearest unit is that ? 

33 A litre of air weighs 1 293 grams and contains 23 per cent by 
weight of oxj^gen What is the weight of oxygen in a hectolitre of air^ 

34. Express m feet and inches 

0 00875 of 100 yards +0 0046875 of 1 mile 

35 The mean atmospheno pressure is 14 7 lbs per square inch 
express this in kilograms per square centimetre, conect to 10 grams 



CHAPTER Xn 


Easy Ppoblems 

2t3 Examples on Work and Time When ire have to com- 
pare the work of se\eral agents, it is necessary first to ascertain 
the amount of work each can do rn the Ume^ usually one 
dav, one hour, or one minute, according to the condition of the 
problem 

E>c\5iPLt: 1 A can do in 10 dat/s a piece of irori irhitdi B could do 
in 15 days how long xroxtid ih^y talc xft^h xcorJed togtlktr? 

A does of the work in one day, 

B -j'y one da: » 

together they can do the work in 1 day 

That IS, the^ would require G da 3 s to do the ichde work* 

XoTE The pupil should reason out this cvamplc with letters 
instead of numbers TJius if A and B can do the work in m and n 
da%s respecti eh, it niaj be shewn that when working together they 

will take days 
m-f n 

E\AMPLr 2 A can be filled by a mpply^xpe vn 5 viinutee^ and 

emptied by a xca^*c pipe iw S mxniitts If both pipes art opened when the 
cistern is empty ^ how lonn will it be h*jort the adem is j nil? Aho^ if 
th*^ cn^fem can ho^d 120 gallons^ how long would it be before exactly 
30 gallons had run in ? 

In 1 minute -y of the whole runs tn 
and 1 I: ruiisouf 

after 1 minute the contents of the cistem=^-k, or -^of the whole, 
the numlxjr of minutes required to fill the cistcm=l— 

Again, after 1 minute the cistern contains of 120 gals , or 9 gals ^ 
so that 4 minutes would elapse before the contents were 30 gals 
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Evahple 3 Three men Ay B^Gf xcorhng alone can do a certain vxirX 
m C, 8 , and 12 dags respeciitelg B and C worL together for 2 daySy 
and then A tales Ga place hoxo soon xotll the work hefnished ? 

Ay By respectively do *1, of the Tvorlr m 1 day, 
after 2 days B and C will have done (f +*ft) of the work 

of the work , 

therefore of the work remains to be done by A and B together 
Now A and B together do or wy of the work in 1 day , 
the required timo=(i^— ry) dayBs=2 days 


EXAMPLES Xn a 

1 A can do a piece of work in 6 days, and B can do it m 12 days 
how long will they take if both work together’ 

2 A bath can be Riled by one pipe in 4 min and emptied by 
another in 6 nun If both are turned on together, m lion long mil the 
bath be full’ 

3» How long would two men together take to dig a trench nliioh 

thej could do m 6 hours and 7y hours resjicctively when working 
alone ? 

4. A can dig a trench in 2 days, I? in 3, C in 6 If all three -uork 
together, how long will they take ’ 

5 A can mow a field in 9 hours, B m 6 hours if they begin 
working together at 6 a m , u hen mil the work bo finished ’ 

6 A cistern can be filled by a supply pipe in 25 min and emptied 
by a waste pipe m three quarters of an hour If both pipes are ojiened 
together, m what time will the cistern be full? 

7 Two pipes can fill a cistern in 3 and 4 liours respectively, and a 

waste pipe can empty it in 6 hours If the histem is empty, and all 
h^f opened together, in how many hours mil the cistern be 

8 A cistern can be filled by one tap in m minutes, and emptied bj 
another in n minutes If both taps are turned on when the oistem is 
empty, what fraction of its contents will be filled m 1 mm f ^ how 
many minutes will the cistern be full ’ 

9 Three men A, B, and (7 do a fnece of work togotlier in 10 days 
If A would have taken 30 days, and B 45 da^ s to do it alone, in hou 
many daj's would C do it ’ 

10 A can do in 10 da 3 rs what B can do in 12 days , how long would 
they take together ’ How much more does A do than ^ m 1 day ? 
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11 A oan do a piece of work in 2a days, B m a days, and Gin 4a 
days How long wU the ork take if all three work together ’ 

If B can do the work in 5 days, work this example numerically, and 
verify your second answer by substituting 5 for a in the first 

12 A and B together could build a wall in 25 da]^ They work 
together for 15 da^ and then A finishes it alone in 20 days. How 
long would each take separately ’ 

13 A and B can do a piece of work in 12 days, after working 
2 ^ys they are assisted by G who works at the same rate as Ay and 
the work is finished in 6y days more in how many days would B 
alone do the work ’ 

^^14. After doing of a w ork in 20 days, A calls in By and with 
his help finishes the work in 22 da^^ In what time could either have 
done it alone ^ 

15 A and B can finish a piece of work in days, A and G m 
2 da 3 ^s, and B and (7 in 3 days If 6s be paid for the whole work, 
what daily wages must be paid to each workman ’ 

16 Water enters a tank by a tap A which can fill it in 3 hours; and 
leaves it by two taps B and G wnioh oan empty it in 4 hoursp^and 
6 hours respectively 

(i) If the cistern is empty, and taps A and B are turned on, how 
soon will it be full? 

(ii) If the cistern is full, and all three taps are turned on, how smn 
will it be empty’ 

6A1so work tins example gmmtllyy supposing a hours, h hours, and 
c hours are the times required by the three pipes, and then verify ^ 9 ^ 
numerical answers by putting a=3, 6=4, c=6j 


214 Examples on Tune and Bistance The speed or velo- 
city of a moving body is measured, when uniform, by the distance 
traversed in a unit of time 

, Thus when we say that the velocity of a uniformly moving body 
is Vy we mean that the body traverses v units of distance in 1 unit of 
time , for instance, 60 miles in 1 Aoar, or 1760 yards in 1 mxmdty or 
88 in 1 second, according to the units of distance and time which 
we adopt 

If a body moving uniformly travels v feet in 1 minute, 
it wall travel vt feet in t minutes , 
so that, if a denotes the distance travelled (in feet), we have 

And 60 for other umts 


I An.H8. 


P 
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When we say that a vanable sj^ed cU any given instant is 60 miles 
per hour, we mean that, if the body continued to mo^ e with the speed 
it then has, it would cover 60 miles in 1 hour, 1760 yards in 1 minute, 
and so on 

215 A velocity expressed m miles per hour may easilj be 
expressed in other umts 

Example 1 A body travds at the rate of 16 mites per houvj egress 
its vilocxiy tn feet per second 

16 miles per hour is equivalent to (16 x 1760 x 2) ft per hour^ 
that IS, ^ feet per second 

OU X Q\J 

Example 2. A tram running at miform speed of 46 miles per Aoiti te 
B minutes in travelling from one station to the next Find then distance 
apart 

In 8 min the train will travel (46 x miles 

the number of miles between the stations =46 x ^~6 

216 Consider the two following cases 

(i) Two trains Aj B tra\elling in the same dti action at 45 and 30 miles 
an hour respeoti\ ol^ 

(n) Two trains wnth the same velocities os before travclhng tn 
opposite directions 

In (i) A IB gaming 46-30, or 16 miles on B in everj hour , therefore 
16 mi per hour is the rate of A*s apptvach or separation according as 
A is boiiind or in front of B 

In (ii) the distance between the two trams is being dimimabed by 
45+30, or 76 miles m every hour, that is, their rate of appi'oam 
18 75 mi per hr 

^ 217 The rate of approach or separation of two moving bodies 
IS called the relative velocity of eithei with lespect to the other, 
and must be carefully distinguished from the actual velocity either 
of them has 

Example 1 A passenger tram starts from Bristol at 35 miles per 
hour at the same time that a goods iintn starts from Huddersfidd at 
25 miles per hour If the stations are 180 mdes apart^ and there ate no 
stoppages^ when and where will the trains meet ? 

The rate of approach is 36 +25, or 60 mi per hr , but nt starting 
they were 180 miles apart , 

they will be together in ov 3 hours 

In 3 hours the passenger tram wull have gone (36 x 3) miles 
they meet 105 miles from BnstoL 
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E’tAMPLE 2 . A tram whose length ts 116 fM ts moiing at the rate of 
4 o iniies per hour^ and oiertal es a second tram, 154 feet long, \tihxch ts 
moving on a paralld line at the rate of ^ miles per hour Fuid hoio long 
the first tram will tale (i) to pass a milestone, (ii) tojp^ a passenger in 
the second train, (iii) to pass the second train 


45 mi per hr = 


45x1750x3 

60x00 


ft per sec. 


= 66 ft per sec 

and 15 mi per hr =22 ft per sec 

These are respectnely the actual velocity of the first tram, and the 
velocity of its approach to the second 

(i) The time taken to pass a milestone is the time the first train 
takes to travel a distance equal to its oum length with its actual velocity 

time reqmred=^y^- secs = 2 § secs 

(ii) Since the passenger is mo\nng at the same rate as the second 
tram, the time taken is the time the first train takes to travel a 
distance equal to its own length with its velocity of approach 

time required =V” secs =8 secs 

(in) The time taken the first tram just to clear the second train 
IS the time it takes to travel a distance equal to the sum of the lengths of 
the two trains with its velocity of approach 

. , 154+176 

time reqmred= — = 5 — secs =15 secs 


EXAMPLES Xn 1) 


Express the following speeds m feet per 
1 30 im per hr 2 

3 7^rai per hr 4 


second 
50 mi per hr 
1 mi 7 fur per hr 


Express m miles per hour 

5 22 ft per sec 6 58§ft per sec 

7 88 yds per mm 8 165 j'ds per mm 

9 How many miles per hour does a man walk who ji^ses through 
a street 528 jards long in 6 minutes ’ 

10 How long does a hicychst, nding 15 mi an hour, take to cross 
* a Yjaduct 110 3 ards in length ’ 

^ 11 Pmd the length of a bridge which a man ndmg 9 mi an hour 
can cross m 7 r seconds. 
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12 How lon^ will a tram 164 ft long, travelling 36 nu an hour, 
take to pass a milestone ^ 

13 How many miles per hour does a tram travel if it is 176 ft long 
and takes 4 seconds to pass a certain point? 

14. How long wll a tram 150 ft long, travelling at 46 mn an hour, 
take to pass through a station whose platform is 60 yards long? 

16 Fmd the length of a viaduct which a tram, 252 feet long, 
travelling at 30 mi an hour, can cross m 21 seconds 

16 Two men walk to meet each other from two places A and B, 
32 miles apart H their speeds are respeoti\ ely 3^ and 4^ mi an hour, 
when and where will they meet ’ 

17 A and B are travelhng on the same road m opposite directions, 
A at the rate of 67 mi an hour, and B at the rate of 4^ mi an hour 
If at starting the^ are 25 miles apart, after bow long will they pass 
each other, and how far from B^s starting place ? 

18 A and B start walking in the same direction from two places 
9 miles apart If they walk at 4 and 2j mi .an hour rcspecti't ely, 
when does A overtake B^ 

19 Two friends walking at 87 and 47 mi an hour resjiectnely 

start at 10 a m from two towms 30 miles "apart At what time will 
they meet, and how far will each ha> e walked ’ — 

^^20 A pedestrian starts to w alk at 3 mi an hour from A to B, a 
distance 01 36 miles, at 8 a m A 03 clist starts an hour later to nde 
froin B to A, at 8 mi an hour At wnat time will the3’' meet and how 
far from A’ \ 

^ 21 How long will two trains whose lengths are 185 ft and 211 ft , 
travelhng in opposite directions, at 25 and 35 miks per hour respeo- 
ti\ ely, t^o to pass each other ^ 

22 A steamboat 344 ft long, going at the rate of 25 miles an hour, 
overtakes a sailing vessel 196 ft long, going at the rate of II7 miles 
per hour In w hat time wnll the steamboat pass the sailing \ essel ’ 

*23 Two marching columns, which are respectively 170 3ard8 and 
150 3mrds in lengtli, pass each other m opjxisite directions at the 
re^pectne rates of 4 miles and 87 miles an hour How long after 
the meeting of their front ranks ^v]ll their rear ranks be 1000 3ards 
apart’ ^ 

•24. A passenger train, moving at the rate of 46 miles an hour, 
overtakes a mineral tram, I7 times as long and moving on a parallel 
line at the rate of 27 miles an hour, and jiasses it completelj*^ in 25 
seconds How long wonid the xiassenger train take to pass completely 
through a station 165 yards m length ? 
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218 Averages The average or mean of a senes of'qn^n£hie^ 
(of the same kind) is the lesult obtained by adding them together, 
and dividing the sum by the number of the quantities 


EvAAirtE 1 In SIX siiccessne years the rain fall at a certain jiace 
icas SlU inches, 27 S inches, 32 4 inches, 26 9 inches, 29*6 inches, and 
30 8 inches Find the average ram fall for these years 
Tlio total fall for the siv j ears 

=31*2 +27 8 + 32 4 +26 9 + 29 6 + 30 8=178 7 mohes 
178 7 

Hcncc tho a\enigo fall— — — =29 8 inches (to the nearest tenth) 

Thus tho same total would have been reached, if in each of tho sit 
} ears tho atem^e instead of the actual ram fall had occurred 


EvampTaE 2 If a lbs of tea at x sliiUinga per pounds b lbs at 
y shilhntjfi per poxmd^ c Ih^ at z eihdlxugs jter pound are mixed together , 
ichal IS the mine of the mixlin c per pound? 

The toViX amount of tea =a + ft + c pounds , 
tho total ixdue of the tea =aa: + hy + cr shillings , 

the^aluo of one pound shillings 

Thus the \aluc per pound of the mixture is the meaxi value of tho 
sc\cral amounts mIucIi enter into it 


EXAMPLES Zn c 

1 ^Vliat IS tho avenge height of fire brothers whose several 
heights are 5 ft 10 in , o ft 7“ in , 5 ft. 4 in , 4 ft lOi in., and 
4 ft 2 in ’ 

2. Tlie Allan Lino in 1904 owned 26 st&niers liaMng an aggregate 
tonnage of 120,185 tons Find tho a\erago tonnage ^f the CompanJ^s 
boats in that 3 car In 1905 the Vxrqiman Tina Vtctonan^ each of 
10,754 tons, ucro added , by how much did this accession of tonnage 
increase the a\ erage ’ In each ease giN e the result to the nearest ton 

3 The a\erage monthh profits of a firm from January to" Apnl 
were £416 Ss. M , tho profits for Ma^ and Juno were £437 2^ and 
£489 4d rcspceti\el 3 lindtho a\emgc monthl 3 profits for the lialf- 
3 car 

4. If 12 lbs of tea at 2s id per pound, 10 lbs at 2e Qd per 
pound, and 8 lbs at 2s 9d per pound are mixed together, find the 
xaluL of the mixture per pound. ^ 

6 Tlio price of copper per ton on tho Ist da 3 of each month from 
January to June was as follows £89 5s , £91, £93 15^, £96 2$ Gd , 
£98, £99 17^ fid Find the a\ crage of those pnccs 
If the avcrigo pnee (siniilarl 3 rcckoncTl) for tho whole year was £99, 
find the average pnee from July to pccember 
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6 In an examination the average mark of the first seven candidates 

vraa 92 and of the first eight 90 5 find the number of marks gamed by 
the eighth candidate. ^ * 

7 In five successive minutes from its start a cwds tnnn . runs 
88 >ards, 147 jards, 220 yards, 352 ^ards, and 5S6 3 aras , and for the 
next fi^e minutes maintains an aAerage &x>ced of 33 miles an hour 
What is the vhole distance coAered, and at uhat a^e^age speed ? 

8 The average age of 125 boj^ in the Fifth Forms -of a school vras 

16 4 jears , and the a^erage age of the 35 bo^s in the Sixtli Form was 

17 7 years Find (to the nearest tenth) the a% orage age of the Sixth 
and Fifth Forms taken together 

9 In one month a cnckcter pla 3 ed 20 innings His average for 
the first nine vis a runs, and foi the lost eleven h runs Find his 
average for the month , and uork out the result (true to one decimal 
figure} uhen a=ll 7, and 5=2.3 3 

10 Tlio Hamburg American steamer Dentschland can make the 
passage from CJlierliourg to Heu Yoik, a distance of 3514 milefe, in 
5 days 12 hours Find her average daj ’s run in miles, and her a^ erago 
sea speed m knots, t e nautical miles per hour [69 miles =60 nautical 
miles, nearly ] 

Her runs for the first four da^^ having been 640 miles, 622 miles, 
597 miles, and 6«55 miles, what must be her average speed in knots 
for the rest of the mssage, in order that she ma^ make the time 
abo\ e mentioned ’ [xjomL jesults are np t_to b e^camcdLJieyondjfchjg^ 
nearest tenth of a knot ] 

11 The ram fall of a certain tovn in the months of April, IVfay, and 
June 1907 was 1 00, 0 94, and 1 72 inches respcctnel^ , being in April 
0 77 in abo\e, and in May and Juno 1 40 in and 1 78 in respectndy 
below, the average of those months for the prenous six years bind 

^*the a\erage for these three months both for 1907, and for the whole 
7 3 ’'ears, to two places of decimals. ^ 

'il2 A tram from the moment of its start graduallj gathers speed 
in Buoh a way that for the first 5 minutes its rate is increased e\ei 3 ’' 
minute b 3 ^ 6 miles an liour 

Tabulate the distances (in >ards) which would be traversed in each 
minute if the speed throughout it wore ( 1 ) that at the beginning of the 
minute, ( 11 ) that at the end of the minute 

Estimate the w hole distance covered by adding the two columns and 
taking the average of the totals. 

The true distance run is given by the formula 

where s=the required number of yards, /’=tho number of yajftS^oiN 
minute added to the speed in each niimito (176), and ^=tho number of 
minutes (5) Fmd a, and compare 3 our average result 'with the^true 
distance 4 
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Ewmple 1 At what tmes between 4 and 5 o^docl will the I^ands 
of a dock be (i) (oqelher^ (n) separated by 13 mmnte spaces? 

[In c\cry hour tlie minute hand tm\erses CO minutc-spaces while the 
hour hand* tri\ersts 5 of such spaces Thus in e\cr3" CO minutes of 
time the minute liand wall gain 55 minute spaces on the hour hand ] 


(i) At 4 o’clock the hour hand is 20 minute spaces ahead of the 
minute Iiand, so tint the\ wall be together when tlie minute hand has 
gained 20 minute spaces 

Xowr the ram hand gams 55 min spaces in c\cr3 CO , 
that IS, 20 CO' X or 21^^ 

Thus the required time is 21xV 4 

(ii) This will happen twice , namely when the minute hand is 13 
minute spaces behmu and before the hour hand 

In the first case, the minute hand has to gam 20 - 13, or 7 minute 
spaces on the hour hand ^ 

the rcquircdj^ime is GO' x or past 4 


In the second case, the minute hand has to gam 20+ 13, or 33 minute- 
spaces on the hour hand 


the required time is GO' x or 36' past 4 

EtAMPnn 2 In of 200 yds B can gu e a start of 10 ^ds to A, 

and O giie a stait q/feo yds to B, how much start could Cl give A ? 

While B runs 200^ds , A runs 100 5 ds ^ (i), 

180 200^ ^ (n) 

To compare A and C7, miiltiplv by 9 in (i) and by 10 in (11), thus 
making B^b number of jards the fs^imo m each, viz^ 1800 


Thusyhile B runs 


1800 ( ^ ^ 3 dsT^ 

vCnins 200x10, or 2000 3 ds 


, (7 runs 200 3 ds while A runs 171, 

that is, 0 cat^*gi\c 29 }ds start to A ^ 


Example 3 In what ratio must coffee yorth 2s 2d per Ib he mixed 
wxfh coffee worth Is Ad per lb , that the mixture miav be worth Is 8d 
perlb ? ,^ ^ ^ 

Suppose X lbs at 26d are mixed with y lbs 
Then wc have 26x+16y=20(a:+y) , 




so that 

V 3 


Hence the x allies of x and y are 2 and 3, or any numbers wlJffiJMBlve 
the ratio of 2 to 3 
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' Pind irhon the hands of a clock are (i) together, (ii) opposite to each 
other 

1 Between 3 and 4 o’clock 2 Between 9 and 10 o’clock 

Find at what times the hands are at right angles 

3 Between 0 and 7 o’clock 4. Between 5 and 6 o’clock 

6 At what times between 7 and 8 o’clock 'will there be 12 mintite 
spaces between the two hands of a watch * 

6 At what times between 2 and 3 o’clock will tlie hands of a 
watch bo separated by one minute space ? 

7 It IS between 5 and 6 o’clock, and the distance between the two 
hands is 3 minute spaces what is the time ^ 

8 A gives B a start of 50 yards , if ho runs 11 yards to B’s 9, how 
far has B run before ho is oi ertaken ? 

9 In what ratio must tea worth 10a 8 p per lb be mixed with tea 
worth 7 a per lb m order that the mixture may be worth 8 a per lb ^ 

10 A mne merchant buys two kinds of spinta at 14<» 6d and 
17^ Od per gallon , lie blends them and sells the mixture at I69 ^ 
per gallon without gam or loss In what ratio was the mixture mode? 

11 Oil at 10 a per seer is mixed with another kind at 11 a per 
seer , how many seers of each must 18 seers of the mixture contain, if 
it is worth Bs 11 14 a ? 

12 A can give B a start of 20 3 ds , and C a start of 27 yds , in a 
walking race of a quarter of a mile How much can ^ ciie Cm 
120 yds’ 

13 In a race of 1 mile A beats B by 32 yds ^ and O by 48 yds By 
how much can B Ixsat C m 1080 yds ’ 

14. In 100 yds , A gives B a start of 10 yds , and 0 one of 16 yds 
How much should B give C in 150 yds ? 

15 In a game or billiards A can give B 20 points in 100 , B can give 
0 5 pomts m 100 How many points can A gii c C? 

16 In a game of 500 up, A can give 60 points to H, and 68 to 
how many points can B give O’ 

17 A and B are out shooting grouse A fires 7 shots to B*b 3, but 
A kills one in four, while B kills one in two Wlien B has missed 30 
shots, how many birds has A killed ? 
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18 -4 can beat 5 by 6 yds in 100 , 0 can beat jB by lA yds in 100 
By how much will C beat ^ in a mile race, the rates of walking 
remaining uniform ^ 

19 A circular running path is 726 3 ds round Two men start from 
the same x>oint, and walk in opposite directions, one at the rate of 
3r mi , and the other at the rate of 4^ mi per liour When and wliere 
will tho3 meet for the first time ’ 

20 A can run 100 yds in lOj secs and B can run 100 yds m 
lly secs \Miat start must be gi\en to jB to make the race a dead 
heat’ 

21 A runs 6 t yds uhile B runs 7 3^ds , B runs Ifij yds while 
G runs 15 3ds If A can run a mile m 5 min 15 secs , what time %vill 
G take to do it ’ 

22 A and B start from tlie same jwint to run in opposite directions 
round a circular race course 550 jds in circumference, A not starting 
till B has run 100 jds The}’’ pass each other when A has run 250 }d8 
Which w ill come first to the starting point, and at what distance wnill 
they then bo apart’ 

23 A ship 44 miles from the shore springs a leak which admits 
2j- tons of water in 5^ minutes , 92 tons w ould suffice to sink her, but 
the pumps can throw out 12 tons in an hour Find the a\erago rate of 
sailing that she may just reach the shore as she begins to sink 

2i A and B ran a nee which lasted a minute and a half A gave 
B a start of 10 }d5 and beat him b\ 1 ^d A ran 40 3'ds while B ran 
39 3d8 Find "the length of the course, and the rates of running of 
^andB 

25 A tram 88 yds long overtook a man walking along the lino at 
the rate of 4 mi per hour, and passed him completely in 10 seconds , 
what was the rate of the train’ If it aftcn\nrds o\ertook a second 
man, and passed him in 9 seconds, at what rate was ho walking’ 

26 A starts 3 minutes after B for a place 4^ miles distant J7, on 
reaching his destination immtdntel} returns, and after w alking a mile 
meets A If A’s speed bo a mile in 18 minutes, what is B's speed’ 

27 A and B start at the same time from London to Blisworth, 
A walking 4 miles an hour, and B nding 0 miles an hour B reaches 
Blisworth m 4 hours, and immcdiatclv ndcs hack to Loudon After 
3 hours’ rest he starts again for Blisw orth at the same rate How far 
from London will ho oicrtakc A, who has in the meantime rested 
for 6 hours ’ 
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220 TVe i^all now give some problems winch may best be 
soh ed by means of equations 

Example 1 ^ fa tico t/ears younger than B , seven years aqo fve 

sixths oj A's age was greater than three tenths of B*s age Vy 9 years ^ find 
their present ages 

Let X jears represent A^s age, then B^s age is (a; +2) years Se\cn 
years ago A's ago was (a; — 7) ^cars, and Bs age was (a; +2 — 7) years, 
or jcars 

Hence §(4?-7) -y^('C“6)=9 

Wo can clear tlm equation of fractiom by miiltipl^nng both sides 
by 30, which is the L C M of the denominators 6 and 10 , thus 

30x§(a:-7)-30x^(a:-5)=9x30 
or 2o(a: - 7) - 9(a; - 5) =270 , 

2oa:-175-9ar+45=270, 

16x=400, 

a:=25 

Thus A^s ago is 25 ywrs, and 5’s age is 27 3 "ears. 


Example 2 A man can iralL from his home to a railway station and 
5adl %n a ceytain time at 4 7ni an hour If he icaJl^ out at 3 mi an 
hour and returns at 5 77» an hour^ he tales 10 minutes longer for the 
double journey Find the dt^ance between his house and the station 

Let X be the required distance in miles 

2tr X 

At 4 nn per hr he wnll go and reium in — hours, or - hours. 

Sz A 

At 3 m g hours, 

o 


and at 5 


return in ^ hours 


Also 10 min of an hour , 


» 1 


Cleanng of fractions, we have 

10a:+6tJ=15a:J-6, 
whence a:=5 


Thus the required distanoo is 5 miles 
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X11.3 

E\A5rpLE 3 At voon A ftarfM to nde at 8 mi an hcnir, two Tiotira 
later B ^arte after htm on a Itidide at 12 m\ an hour Hoxofar mil A 
have ridden before he \s ov*rlalcn hi) Find aJao at what times 
A and B will be 8 miles apart 

Let X represent the number of hours A has ndden before he is 
overtaken , then B has ndden for a; -2 hour? 

A ndcs Sx miles in x hours, 

B 12(r-2) a:-2 hours 

And when S overtakes A he has co\crcd the same distance as A , 

12(x-2)=Sar, 
hence ar-^C 

A h'ls ndden for G hours, ami has co\crcd 4S miles 

For the second part of the question, if x represents the required 
number of hours after noon, w c ln\ c h\ similar reasoning 

U{x-2)^Sx±S, 

where in the last term tlio upper or lower sign is to be taken according 
as /I IS $ niiUs alidad of or beaxnd A In the former case and m 
the latter flf=4 

Thus the required times arc 4pm and S p m 


'^SAMPLES Xn e 

(Some of the jo^foirinrf examp^ea admit of ea^oj so^?f/#on mthoid the «se 
of nbjdtraical \^pmht>le The method of *o2«/ton w left to the pujAfa 
di'^crdioii ) 

1 age exceeds A b b\ 3 jears, and two thirds of A’s age is less 
than fiv e sixths of /I s b^ 10 j ears , w liat arc their ages ’ 

2. is 9 jears younger tlian and G ^ears older than <7, three 
fourths of* A B age, four fifths of B% and one half of C^s together 
amount to 37 jeara find their ages 

3 If silk costs SIX times ns much as linen, and I spend Rs 211 8cu 
in billing 23 lards of Mik and 50 xarcls of linen, find the cost of each 
Iitriard, 

4. How xnani pounds of tea at 14a and at Re 1 2a per lb must 
be mixed to make a box of 2*10 lbs worth altogether Rs IfHl’ 

5 A roll of cloth was bought at Gd a jard, and another roll, 
Ji}ards longer, at a yard, the two together cost £100 lo« how 
mani janls were there in each rolP 
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6 Ho\r many books can be bought for £5, if 17 cost os much over 
£2 as 7 of them cost under a so^ ereign ^ 

[Let a; shillings represent the price of each hoot^ then 
17a; -40=20 -7a?] 

7 If the price of 16 eggs is as much under half a-oroxvn as the 
price of 12 exceeds 6d , how many can be obtained for 3s 9d ? 

8 By buying oranges at 15 for 12 annas and selling them at a 
dozen for 15a a man gamed Rs 10 2a , find the number of oranges 

9 I bought a certain numCcr of articles at five for six annas , if 
they had been eleven for tvreh e annas, I should ha^ e spent six annas 
less ho'ir many did I buy ’ 

10 Two persons start at noon from towns 60 miles apart. One 
walks at the rate of four miles an hour, but stops 2^ hours on the way, 
the other walks at the rate of 3 miles an hour Avithout stopping when 
and where will they meet ’ 

IL A man can walk from A to B and back m a certain time at the 
rate of 4 miles an hour , if he walks 3y miles an hour from A to B, and 
47 miles an hour from B to A, he requires 3^ minutes longer for the 
double journey what is the distance from A to B 7 

12 B has 5 miles start of but travels at the rate of only 3 miles 
an hour, while A travels at the rate of 4^ miles an hour, where will 
A overtake and how long will he take to do it? 

13 A boy walks to school at the rate of 3^ miles an hour, and is 
one minute late , if ho had walked at the rate of 3^ miles per hour he 
would have been 3 mmutes late find the distance to the school 

14 A boy walks to school at the rate of 87 miles per hour, and is 
4 mmutes late , the next day he increases his pace by a quarter of a 
mile per hour, and is 2 minutes late find the distance to the school 

15 Two trams start at the same lime from Sheffield and Leicester 
and proceed towards each other at the rates of 30 and 50 miles per hour 
respectively When they meet it is found that one tram has run 14- 
miles more than the other Find the distance between ShcfBeld and 
Leicester 

16 Two oychsts start from the same place to nde in the same 
direction A starts at noon at 8 mi an hour, and B starts at 1 30 p m 
at 10 miles an hour How far will A have ndden before he is overtaken 
by i? ? Find also at what times A and B will be 5 miles apart. 

17 If P and Q represent two towns 35 miles apart, and if A walks 
from P to Q at 87 mi an hour while B walks from Q to P at 2j mi an 
hour, both starting at 9 a m , when will they be 5 mi apart 7 
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18 Two men ndo tow nrds csaoh other from two places 60 miles apart, 
one at 12 mi nn hour, and the other at 9 nii an hour Find when 
thej arc first 18 miles apart How must a our equation be altered so 
as to find the time when they arc IS miles apart after meeting^ 

19 Aj /?, and C set out to walk from Bath to Bnstol at 5, G, and 
4 mi an hour rcspectucl^ O starts 3 minutes before, and B 7 minutes 
after A Find (i) when and whore A oicrtakes C, (ii) when and 
where B o\ ertakes A 

20 I Tovr again^it a stream flowing 1 V mi an hour to a certain point, 
and then turn l>aok, stopping 2 mi short of the place whence I 
onginalh started If the whole time occupied m rowing is 2 hrs 
10 mins , and m 3 uniform speed in still water is 4^ mi an hour, And 
how far upstream I w ent 

21 A o\xbst has to ndo 7o miles Ho rides for a time at 9 mi an 
hour and tfitn alters his speed to lo mi an hour, co\enng the distance 
in 7 hours At what time did he change Ins speed ’ 

22* A dnir\nnii bujs milk at 3 a per scci how must he mix it 
with water so that he can sell it at 4 a Op j>cr seer without loss’ 

23 If 18 rflons of spmts at 1 S« 6c7 per gallon are mixed vnth. 
14 gallons at 21/? per gallon, how much water must bo added to luduco 
the \Tiluo to 163 W per gallon ’ 

24. A can run 50 3 d*? w hilc B runs 45 3 ds zt B has 5 minutes start 
in a race, what time will A take to got IcCel wath J?’ 

25 A person swnmming in a stream which runs nu an hour 
finds that in a gi\en time he can swim fi\c times ns far wath the stream 
as he can against it at w hat rate docs he swim ’ 

28 Throe trams A, i?, C tra\cl on the railway from Bnstol to Hull, 
a diKtanco of 220 miles, at the rale of 25, 30 miles per hour 

rcspcctnolj , A and B Ica\o Bristol at 7 a m and 8 15 am 
rcspcctivol 3 , and C lca\es Hull at 10 30 a m when and where ^nll 
A ^ eqiudistant from B and C’ 

^^27 An clcotno tram is ten minutes late when it performs its usual 
journey at 10 mi an hour, but onU fi\c minutes late when ittra>els 
at 12 mi nn hour find the length of its joumc 3 

j^Let » mi represent the distance, and let a be the number of hours 
the train takes when running to time , then 

a- 1 . a; 1 “1 
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1 On a certain day the average price of wheat was 2Ss 5d per 
480 lbs , of barley 24a 5d per 400 lbs i of oats l7a llc^ per 312 lbs 
Find, correct to the nearest penny, the price of each per owt (C S ) 

2 Eleven persons contributed a certain sura Nine of them ga\e 
Bs 2 apiece, and the other two gai e Rs 2 and Rs 2 8 a more rcspeo 
tl^ ely than the average subsonption of the ole^ en subscnbers What 
sum did the two persons give * 

3 The tax on tobacco at the a\ crage rate of 4a for 1 lb produced 
£13,184,767 in the year ending March 31st, 1905 Find, to the nearest 
ton, the weight of tobacco taxed 

4 Find, to the nearest penn 3 % the price per lb , in English money, 
of tea which costs m France 3 oO francs per kilogram, assuming that 
1 Kg =2-204 lbs , £1=25 34 fr 

6 A labourer who was earning, Met or fine, Rs 3 12a a Meek, 
took work at 7 pice an hour Ho worked 8 hours a day and 5} days a 
week, but in the course of 52 weeks he lost 15 da^'s’ Mork through 
ram What did he gam in the 52 m eeks by the change ? 

6 Find the value of 

35 705082 x 581 35823 - 82 05972 


to two places of decimals, using contracted methods. 


7 Give, to the neaiest penny, the sum wanted to complete the 
following letter “Dear Sir, we hand you herein th London draft 
for , being the etpii valent in English money of 16 dollars, 

at the rate of 4 875 dollars to the poimd stening ” (C S ) 


8 A boy had to multiply £5 786495 by 317 , but ho disregarded all 
figures in the multiplicand after the third decimal place Find, to the 
nearest farthing, what the consequent error n as (C S ) 

^9 A bicyclist rode from A to B, a distance of 25r miles, in 2 hours 
15 mmutes. What was his aierage speed in feet j>er second’ Gne 
your answer to the nearest whole number 

The bioyolist returned from B to A by another route, by winch the 
distance was 28 miles, and at an average speed Tvhich was fiio sixths 
of the average speed on the outuard journey How long (to the 
nearest minute) did the return journey occiipj*' ’ (C S ) 


10 From the following data, find (to the nearest Mhole number) 
how many gallons of beer were drunk per head, and (to the nearest 
shilling) how much per head vas contributed to the reionue in this 
way 


Year 

1904-6- 


Populntion 

43,331,000 


Bnrrelfl of beer drunk. 
1 barrels SC gnUons. 

35,862,068 


Hevenuo from 
beer In £. 


13,123,679 

(CS) 
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11 Multiplj 1 003659 bj 273 3, correct to four decimal places 
Find tlio numencal \aluc, ulion r=ll, of 

r»-10 9x2+9 4r~102 

12 Taking TOjai-ds ns emu valent to 64 metres, shcu that a man 
going 2 metres per second uill ualk IS miles in 4 hrs Im 23 8 

13 A can gi\o 7? 36 jaids in a race of 300 jards, and A can give 
C 33 \ard8 in 330, find uliat start C sliould allou ^ in a race of 
300 \ards 

14. In travelling b> tram t!io knocks heard indicate tlio passage 
of the carriage from one rail to the ne\t Venf} the truth of the 
following general statement for the yiarticular case of 34 miles an hour 
that, when Iho length of each ml is 22 feet, the number of knocks 
heard in n quarter of a ininuto is the number of miles per hour the 
tmn IS tm oiling 

15 A man paid this jear for income tax Rs 20 10a at op in the 
Re , and the >car before Rs 32. Oa 9p at 7p m tlic Re If he 
obtains the same incrca«*e of salan next ^car and the income tax is Cp 
in the Re , 'what will his income tax amount to’ 

16 A man Ins to go h\ tram from A to B and back each day 
(Su^da^ excepted) for 40 necks c\er3 jear A return ticket costs 
Rs 3 On , except on Salnrdn}, nhen it costs Rs 2 5a 55 liat mil he 
sa\c annually b^ taking a season ticket nhicli costs Rs 375 a 3 car ' 

17 Multiply 1 423050 bt 32 6231 correct to 3 places of decimals, 
and dn ide 43 7840 b^ 6 43*>5 correct to 2 places of decimals 

18 Rnc men can do a piece of work m 14 da^a , if they ha\o tno> 
bo\s to help them the} can do it in 12 da3S, find nhat proportion 
of a man's n ork a bo} can do 

19 A cren , ron me 32 strokes a minute, ron s a mile in 7 nun 35 sees 
hnd, correct to an indi, the distance travelled each stroke 

20 Find the sum of ^ of Rs 23 4 a 9 p , 4757 pics, and Rs 17 6875 

21 If 25 francs =£1, and a gram =0 002204 lb, find m French 
nionc} the price of a kilogram of an article nluch costs a shilling 
an ounce 

22 The claims against a bankrupt compan} are £5000 claimed by 

the bank for an o\crdmft, £4000 claimed n\ and £11,000 b} other 
creditors Moreo\cr, A has guaranteed the bank against loss The 
n\ailablc assets are £4000 The case is taken into court, uhcrc A^b 
claim against the compaii} is reduced to £2000, and the otlicr claims 
arc allowed m full How much more is A out of pocket after dis 
charging his guarantee than ho would have been if the court had not 
reduced his claim ^ * (C S )• 
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23 High water at Cork is 3 hours later, and at Boulogne 2y hours 
earlier, than at London Bndge H^h water at Boulogne on Aug 23 
was at 10 3 a m (French time) Find the local time of the corre 
spending high water at Cork, gl^en that English time is 10 minutes 
behind French time and 25 minutes ahead of Insh time (OS) 

24. Platinum costs £4 18s lOef. per Troy ounce What will a 
platinum crucible weighing 21 6 ^rams cost, the cost of workmanship 
bemg neglected’ [A Troy ounce is 31 1 grams ] 

25 A man 30 years of age has accumulated £3000 and has a salary 

of £600 a } ear, of which he spends £300 and Ba,\ es £300 He deter 
mines to stop work (and give up his salary) as soon as his savings 
\iould enable him to continue spending £300 a year until the age of 90 
How long must he continue to work ’ N B — No interest on savings 
IS to be reckoned (OS) 

26 A train 210 yards long, going 25 miles an hour, overtakes 
another train 318 yards long, going 17 miles an hour in the same 
direction on a neighlxiunng parallel line , how long will the first tram 
take in passmg the second one ’ 

27 A man buys 500 yards of copper wire at 2d per yard, and sells 
it in France at 30 centimes per metre Find his profit in Enghsh 
money, correct to a penny, ha\nng gi\en 

£1=:25 34 francs, and 1 yd.=0 914 metre 

28 A man lives at a place from which there are two railuav lines 

to London, belonging to different companies. On three days of the 
week he goes ana returns by the same line , on the other three week 
days he is obliged to travel to London by this line, and return by the 
other, and on Sundays ho does not tra\cl at all Tlio charges by 
either line are Is for a third class single ticket. Is lOd for a third 
class return A season ticket for a 3 "ear costs £20 Be by the railway 
he usually tra\el6 over If he has 5 weeks’ holiday during the yeai, 
and does not tra% el by either line during that time, will it pay him 
to take a season ticket ’ (OS) 

29 For estimating the rental value of property a valuer charges 

per cent on the first Hs 2000 and 2^ per cent on the remainder of 

the estimated rental value What ivill his cha^e be for valuing 
property which he estimates at a rental value of Es 17350 ’ 

30 On the Great Western Railway, among the receipts one year 
were £356,026 den\ed from first-class jiasscngcrs, and £472,793 irom 
second class passengers The rates on which the fares are based are 
2d and 1-^ jier mile respectively If the company had abohshed the 
second class, and had reduced the rate for first class to 1-W > 

much the company would have gained or lost, assuming that all the 
second class passengers would have travelled first class (0 S } 
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31 I know the average weight of five metal bars to be 2 kilograms 

75 grams, and the weights of four of them to be 3 kilograms 8 grams, 
2 Hlograms ^ ^ms, 2 kilograms 14 grams, and 1 kilogram 9 grams, 
respectively All these weights being correct to the nearest gram, 
between what limits must the weight cn the fifth bar lie ^ (OS) 

32 The population of a certain town is now 77>793 The annual 

birth rate is 30 8 per 1000, and death-rate 21 7 and the number of 
new settlers is equal to the number of people that leave the town If 
these rates do not change, what will be the population three years hence 
to the nearest hundred^ (OS) 

33 A journey of 132 miles can be performed either by nver steamer 

or by train. The charge by steamer is at the rate of 1 shilbng for 
20 miles, and by train at the rate of 1 penny p^ mile I cannot afford 
to pay more than 8 shillings for the journey What is the least distance 
whioh I must travel by steamer ’ (OS) 

34 A and B in one boat challenge C and Z> in another boat to 

a single sculling match of 50 miles A and B take it in turns to row 
stretches of 6 miles, A beginning C and D take it m turns to row for 
an hour, 0 begmning Ji A and G can each row 5^ miles an hour, 
while B and D can only row 6 miles an hour, which boat mns and 
by how much ’ (OS) 

35 Three boys, P, Q, P, set out for a town some miles away, and 

use a tandem bicycle to get there sooner Each ivalks 4 miles an hour, 
and any tu o on the bicycle go 10 miles an hour P sets off on foot, 
Q and R on the bicycle Q and R nde 2 miles, then Q goes on foot 
while R waits for P How long does R wait, and how far does Q 
walk while he is waiting’ When P arrives, P and R nde on tiU 
they overtake Q At what distance does this happen ? And at what 
time from the start ? (OS) 


I An H.S 


Q 
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CHAPTER XIIL 

Square Root 

221 The terms squaxe root and cube root bave been defined 
in Chap iv, and it was there explained how to find the square 
or cube root of certain numbers which can be readily expressed 
in factors The pupil is recommended here to revise Arts 84 
and 85 

The prmcipal object of the present ch^ter is to explain a 
geneml process for finding square roots The process by which 
roots or numbers are found is known as evolution or the 
extraction of roots 

222 The following table should be carefully studied The 
pupil will find it useful to extend it for himself 


Number 

D 

B 

B 

4 

5 

6 

7 

8 

9 

10 

11 

12 

i 

Square 

D 

B 

B 

16 

25 

36 

49 

64 

81 

100 

121 

144 

i 


Here we notice 

(i) That a number consisting of ono digit has either one or 
tico digits m its square 

(ii) That none of the numbers from 1 to 9 has a square ending 
in 2) 3, 7, or 8 And since every number must end in one of 
the nine digits or zero, it follows that no square number can end 
with 2, 3, 7, or 8 

Thus the square of eveiy number must end in 0, 1, 4, 5, 6, or 9 

(ill) Every integer is the square root of some other integer, 
but only a few numbers have an exact integral square root 
For example, 40 lies between 36 and 49, and its square root lies 
between 6 and 7, and is not integral 
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223 A number which has an exact square root, either in- 
tegral or fractional is called a perfect square 

Thus 64, 169 are perfect squares whose square roots are 8 and 
13 respectively 

Also * 3 ^ 13 a perfect square whose root is 

It will be seen later that an approximate square loot of any 
number which is not a perfect square can always be found to 
any required degree of accuracy 

224 From the table in Art 222, it is seen that a number of 
1 digit has cither 1 or 2 digits in its square. 

Again since lO^^lOO, 100==10000, 10002=1000000, and so on, 
it is e\ident that 

a number of 2 digits, that is a number lying between 9 and 100, 
has cither 3 or 4 digits in its squaie , 

a number of 3 digits, that is a number lying between 99 and 
1000, has cithci 5 or 6 digits in its squaio , and so on 

Thus for every additional digit in a number there are two 
additional digits in the square of the number If then in any 
mven numbci whose square root is required we separate the 
digits into periods of tico heqinnxng from the nght^ the numbei of 
digits in the square root will be equal to the number of such 
periods. If the given number consists of an odd number of digits 
the last period will contain only one digit Thus the square 
roots of the numbers 34,81 and 4,15,76^21 wU ha^e 2 and 4 digits 
respectively 

225 The square of the sum of two numbers ts equal to the sum of 
the equates of the tico numbers •^^tunce the product of (he txoo numbers 

Thus if a and h are any two numbers, 

(a+6)2=a2+2a&+6=, [Art 57] 

(a+6)2— a2=(2a+5)6 

Similarly (40+6)2=402+^?wce (40x6)+62, 
also 4G2-402=(^2i?2ce 40+6)x6 

In the same way, we have 

3292=(320+9)2 

^22(fi+iwtce (320 x 9)+92, 
o*- 3292-3202=(^«?icc 320+9) x 9 
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Example 1 To find the square root of 2110 

Supposing we know the result to be 46, we have to devise a process 
for finding the digits 4 and 6 


digits in penods 

flnn of two, beginning from the right, 

loW -nre see that the root will consist of 

40x2 
+6 

4 QS - 40»= {twice 40+6) x 6, 


^=86 


516 

516 


2 digits Also 2116 lies between 40^ 
and 50^ And sinoe 


we see that after subtracting 40^ (or 1600) from 2116, the remainder 
when divided by (twice 40 + 6) will give the second digit of the root 
Part of this divisor is the digit we are seeking to complete the 
root , but l^e more important part is twice the number 40 already 
foun^ Hence we use this part as an approximate divisor, and the 
next digit of the root is obtained by trial In praotioe we take 51 
os a ^tnal dividend,’ instead of the full remainder 516, and 8 as 
* trial di\usor ’ 

The next example shews how the process may be extended, if 
necessary, beyond the second figure of the root 


Example 2 Find the square root of 108241 

(1) (u) 

10,8241 ( 300+ 20+ 9 10,82,41 ( 329 



90000 


9 


18241 

62 

182 

12400 


124 

320j2j^649 

5841 

649 

5841 

5841 


5841 


the required square root is 329 


(i) shews the work in full , (ii) is the practical arrangement, shortened 
(os m long division) by the omission of place ciphers 

In (ii) the process is as follows After marking off the penods from 
the nght, the highest square below 10 (the lost penod) is 9 , its square 
root IS 3, which is placed as first digit of the root* After subtracting 
the square of 3, the first remainder is 1, to which we affix the penod 82, 
and the dividend is 182 We use 18 as * tnal dividend ’ and twice 3, or 
6, as * tnal divisor ’ This suggests 3 as the digit for the tens’ place 
This proves too large and we select 2. The next remainder is 58, to 
which we affix the period 41 The portion of the root obtained so far 
IS 32. Hence, the new ^ tnal divisor ’ is 32 x 2, or 64 Using 584 as 
* tnal dividend’ we obtain the final digit 9 
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Reason for the process In (i), at the first stage we suhtract 30CP, at 
the second we subtract from the remainder (twice 300+20) x 20, that 
IS (twice 300 x 20+2(P), so that up to this point ■ne have subtracted 
30(P+tince (300 x 20)+20=, which is equal to (300+20)* or 320* 

From the last remainder we subtract (twice 320 + 9) x 9 
So that in all M e subtract in successive operations 

320*+ twice (320 x 9)+9=, which is equal to (320+9)* or 329* 

There is no remainder Thus 329 is the square root 


Exampi£ 3 Find the square root of 13010449 


66 


(i) 


13.01.04.49(3607 

9 

rioi 

396 


720 50449 

7207 50449 


(u) 

13.01.04.49(3607 

66 

7207 I 50449 


The required square root is 3607 

Here after two digits have been obtained we find that the ‘ trial 
divisor’ 72 will not divide into 50 , thus the next digit in the root is 0 
We place this in the root and also in the divisor, and bnng down the 
next period. 

(ii) Shews how the work may bo further shortened by the Italian 
method 


EXAMPLES Xm. a. 

Find the square root of 


1 

361 

2. 529 

3 

841 

4. 961 

5 

1369 

6 IS49 

7 

2304 

8 3481 

9 

3364 

10 5329 

11 

37249 

12 53824 

13 

19600 

14. 95481 


15 

549081 

16 

501264 

17 819025 


18 

2819041 

19 

18671041 

20 13704804. 

21 

1006009 

22. 

420S65225 

23 8617223241 

24. 

1157428441 


25 From the work in Ex 3, Art 225, shew tliat the square of 3600 
IS less than 13010449 by 50449 

26 By finding part of the square root of 174345616, find by how 
much 174345616 exceeds (i) (13000)*, (ii) (13200)* 

27 Given that 184041 is the square of 429, find as shortly as 
possible the square root of 18464209 
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226 Square root of a decimaL The pnuciplo of place value 
of successive digits enables us to use the foregoing method to 
extract the SG^uare root of a decimal number the principles 
of multiplication of decimals, it is evident that the square of any 
decimal must always contain an even number of decimal digits, 
and that the number of decimal digits in the square will be double 
the number of such digits in the square root 

For example (2)®= 04, (8)^= 64, ( 13)*« 0169, 

(•05)?=-0025, (2 8)*=7 84, (6 3)2r=39 69 

Hence in finding the square root of a decimal we begin by 
marking off periods of two digits to right and left Btartina from the 
decimal point Each period will furnish one digit to the square 
root 


Example Find the eqwxi e root of 

(1) 18 4041, (ii) 00367236 


( 1 ) 

18,40,41(4-29 

16 

82 240 

164 

849 7641 

7641 

The square root=4-29 


(n) 

^,36,72,36 ( 0606 

36 

36 


120 7236 

1206 7236 

The square root= 0606 


In (i) the square root is obviously greater than 4 and less than 6 
After obtaining the first digit of the root we place the decimal pomt, 
and the rest of the woik proceeds exactly os in the case of mtegers 

In (ii) as the first period of the decimal consists of two ciphers, 
the corresponding first dimt in the root 'will be a cipher after the 
decimal pomt Bnnging down the next penod we lia'ie 6 for the 
correi^ndmg dimt m the root, and no remainder Bringing down 
the third period wo ha\e 12 for ‘trial divisor’ and 7 for ‘trial 
dividend ’ Hence the next digit in the root is 0 


EXAMPLES Xm. b 

Pmd the square root of the following deoimals 
1 11 36 2 20-25 3 6241 4. -0289 

6 7 3441 6 41 2164 7 49 1401 8 998 36 

9 99 8001 10 1218-7081 U 6 774409 12 00139876 
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Find the square root of the following decimals 

13 9 504889 14 557 196025 15 0001595169 

16 304 607209 17 2704 416016 18 67620 8016 

19 Shew from the Example of Art 220 that (4*2)- is less than 
18 4041 by 7641 

20 Find by bow much 5 354596 exceeds (2 31)^ 

227 If a number is not a perfect square its square root can 
be found to any required number of figures, but the process can 
never terminate 

ExAixriiE 1 Find the Jirst four Jiguree of iJic square root q/"5 23 

5,-23,00,00, (2*286 

After bringing down the last sig 
nificant figure, two ciphers are 
brought do^vn at each stage, and 
appended to the remainder at that 
stage Hence no new figure in the 
root can produce a * divisor* 'which 
will bring the process to an end 


The reqmrcd square root= 2*286 

Note 1 By observing the remainders at the different stages of 
work we ha\e the following results 

5 23 -(2*2)2= 39^ 5*23 -(2*28)2= *0316, 

5*23 -(2*286)2= 004204, and so on 

And as these remainders are getting smaller and smaller, it follows 
that with each new figure in the root we obtain a re<mlt which is 
a closer approximation to the true value than the result at the 
preceding stage 

Notf 2. In finding the approximate square root of a decimal it 
IS particularly important to observe the nile for pointing the digits 
m pairs /rom the decimal poiril Thus the square roots of 

4, 2 5, 8 1, and 121 

are not *2, 5, 9, and 11 , 

for by writing the decimals m the form 

4000, , 2 5000, , 8,10,00, , 12,10,00, , 

it 18 evident that the first digits of the roots are 6, 1, 2, and 3 
respectively 


42 

448 

4566 


123 

84 

3900 

3584 

31600 

27396 

4204 
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Example 2 Fvnd iht first TfigurtB of iht square root of 2* 
(J) 

2,00,00 (1414213 


24 \ 

100 

96 


281 \ 

400 

281 


2824 

\ 11900 
\ 11296 


2828-2 

i 

\ 604 
\ 565 

00* 

2828.41 \ 88 
1 \ 28 

8600 

2841 

2828'423 \ 10 
\ 8 

076900 

486269 


\1 

690631 


i^) 

2, -00,00, (1414 



Thus the required square root^^l 414213 


In (i) the Ttrork is given m full, m (u) the Itaban method has 
been used, 

At the sta^e marked * four digits of the root have been obtained, 
and the Hnal divisor’ consists of four digits, viz 2828 The 
remainder at this stage is 604, and if instead of bnnging doTm 
a new period, and appending a new digit to the divisor, we dmde 
604 by 282(8), cutting off the last digit and using the contracted 
metboa, we can obtain three new digits of the root, as shewn in (ii), 
and it IS clear that the work is merely the shortened form of that 
shewn to the left of the vertical line in (i) 

This example illustrates a general rule which may be enunciated 
as follows 

When a certain number of of a square root hate been found 
by the ordinary niZe, one less than the iiumher already found can be 
obtained by contract^ division 

For a general proof of the rule, the student is referred to Hall ond 
Knight’s Elementary Algebra^ Art Wd 


228 Though it is impossible to find an exact numbei which 
when multiplied by itself is equal to 2, by carrjang on tho work 
of the preceding example far enough we can find a ^iraal number 
whose smiarc can be made to differ from 2 by as little as we 
please [Compare Art 227, Note 1 ] This is what is meant when 
we speak of the square root of 2 ” 
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EXAMPLES Xm c 

Find tho square root of tho follomng, correct to three places of 
decimals 

\Jf ficcwury (ht fourth decimai d%q\t mxi^t be examined tn order to 
correct the thtid ] 


1 

ty 

O 

2. 

5 

3 

G 

• 4 

10 

5 

7 

6 

2 5 

7 

0 47 

8 

0 07 

9 

0 51 

10 

0-031 

11 

0 144 

12 

235 6 

13 

m-OT* 

14 

17 453 

15 

290 

16 

0 571 


[The roof of rt fracliony if the denominator is n x>crfcct square, 

If found hy (ahna (he equarc root of the numerator and denominator 
f^paratdy 

Tliu^ hccau«!c 

A mtxrd firj^t he expre^^nd af an tnjj>r(yw'r/nzcfion ] 


Find the square root of 

17 3yV 18 2 


21 . 


37^ 


m 


22. 


TTT 
f neo 


19 

23 


«7l S 

I 1 AR1 
iTZJTv 


20 

24. 1125;^ 


220 Tn the ca<!e of a fnction who'^e denominator is not a 
perfect pqnarc, vre ^na^ either coinert the friction into a decimal 
as n first step, or multiply numerator and denominator by such a 
number as viill make the’denorninatot a perfect square 


ExAatrtr Find thf fQuarc roo’ of b) ^zhs 

(ij ^/2^=^/2 7G27 =1 CC21 

/23 /Si^ s/JG G 76233 
*" '^~Vl6"Vl8y2~ C “ 6 


(u) 


=1 13038 


TIjo first method is uoiiallj to Iw preferred unless the denominator 
13 email 


EXAMPLES xm C {Gonttnued) 

Find correct to three places of decimals the square root of 

25 I 26 ; 27 i 28 

1 OK 

ri ^ m 




29 


h\ 


30 


rr 


3L 
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Evaluate the following square roots, using the method of Ex« 2, 
Art 227, to shorten the work 

33 n/~ 05^ to 5 places 34 n/ 0J6 to 6 places 

35 to 6 places 36 to 6 places 


Surds 


230 If the root of a number cannot be exactly obtained, the 
Toot IS called a surd or an irrational number 
Thus tjb are suids, and they are said to be incommen- 

surable, since the decimal part of such quantities cannot be 
absolutely expressed as a fraction of the unit 


231 It will be found that 2 236068 , that is lies 

between 2 23606 and 2 23607, and therefore the error in using 
either of these quantities instead of tjb is less than 00001 By 
taking the root to a greater number of decimal places we can 
approximate still nearer to the true value 


232 
1 


Expressions involvmg surds, such as 


4 V3-H 


are of frequent occurrence 


^/6~r V3~l’ 

If in dealing with such expies- 


2+V3’ 

Bions we were at once to substitute approximate numerical values 
for the surds, we should often be involved in tedious and un- 
necessary labour To avoid this it is advisable to postpone 
substitution until the surd expressions have been simplified as far 
as possible by means of the following formulee. 


(i) Thus 

(ii) sJa^xb=:^a^Xs/b=^a»Jb Thus v^l8=\/9x2=3^/2 


(m) (-v/a+^/5)(^/o-^/h)=a-6 


Thus (^/6+^/3)(^/5-V3)=5-3=2 


Example Find the, value of (i) -L , (n) >/? each correct to five 

figures v® 

In each of these examples the first step is to get nd of surds in the 
denominator Moreover in (n) it will be noticed that if the dcnomi 
nator is not freed of surds wo shall require the values of tjl and ^/6, 
and shall then have to divide one long decimal by another 

M ^v/5_^/6_2 236068 

'' 6 “ 5 


= 44721 
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r..\ sH _ n/7 

‘ ^ ;77^“77^ n'^+v's” (s/rr-u/o)- 

7"^\^3o 7 +\^3o 

“ 7-5““ 2 

7+5*91607 

~ o 

12 91607 
~ 2 

=G45S0 


233 Cube, fourth, and higher roots It -snll be seen m a 
subsequent chapter that the extraction of roots can he very easily 
effected by the aid of logarithms For this reason, and because 
cube and higher roots are rarelv required, we do not here giie any 
specific method for their extraction 

234 Since the fourth power of a number is the square of its 
square, the fourth root of a number is the square root of its square 
root 

Thus 3*=81 =9- , and 9 is the square of 3, 
and V81= 3 =^f9 , and 9 is the square root of 81 


EXAMPLES Xm. d 

Find the value of the following surd expressions, correct to four 
places of decimals 


1 

2 

2 

15 

^/5 

3 

2 

78 

4 

8 

^/12 

5 

48 

^/6 

6 

^/2 

^/3 

7 

10 

■J7 

8 

25 

s/ll' 

9 

1 

2V3 

10 

1 

sJ2ri 

11 

1 

2+s/3‘ 

12 

1 

V3-1 

13 

4 

14 

s/3-1 

15 

24 

16 

^/5+3 

s/5-1 

^13 + 1' 

7-^/5 

^/6-2 

Find the fourth root of 





17 

331776 


18 108243216 

19 

000006765201 


Evaluate to 3 sigmficant digits 
20 4/53 686 21 <^1723 58 
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235 Miscellaneous Examples involv^ square root 

Example 1 A rtctanffular garden^ the length of xoh^ch xafonr times 
its hreadtk^ has an area ojf^l sq big 11 cot 0 sq cliL 1 aq cnb , find 
ita length and breadth to the nearest cubit 

Let the sides be denoted by x and 4a; cubits respectively , 


then the arca=a; x 4a; sq cubits 
But the area= 10041 sq cubits , 

4x2=10041, 

whence x=60 1 
and 4x=200 4 


4 1 100 41 

26,10,*26 ( 601 
25 


1001 



Thus the required lengths are 50 cubits, and 200 cubits 


Example 2 A square field contains 10 acres Find the coat of 
running a fence round xt at Zs M a yard Also find to the nearest 
•penny ^ the coat of a chatny at Is 4d a yard^ uohxch xoill reach from one 
comer to the opposite one, 

(i) If the length of a side=x yards, we have 

x2= 10 X 4840 , whence x=220 


cost of fence = 


3^x220 x4 
20 


pounds 


=£154 


(u) Let the diagonal of the square be denoted by d yards 
Then by a well known property of a right angled tnangle, 

(P=2202 + 22(F=220^ X 2 , 

f«=220N^ 

required cost=£(l^x 11 Ay2)=£(l^x 11 x 1 41421 ) 

[Art 227, Ex 2 ] 
=£20 742, to 3 places of decimals, 

= £20 14s lOd. 

Notes (i) If the sides of a nght*angled tnangle are a, 6, c units 
respectively (the side c being opposite the nght an^e), c*=a-+5® 

(ii) If the side of a square is a units, its diagonal is asl2 of such 
units 
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EXAMPLES Xni e 


L The adjacent sides of a rectangular field arc 161 yds and 
240 3 ds t find the length of a diagonaL 

2. A rectangular courtyard measures 137 ft diagonally from 
comer to comer , if one side is 88 ft , find the other 

3 Tlie area of a square field falls short of 30 bighas by 156 sq 
cubits , find the length of each side ^ ^ 

f 

4« Find, to the nearest ^ard, the length of each side of a square 
field u hose area is 439 ac 33 p V't ^ ' 

6 The sides of a rectangle arc 677 m and 450 m rcspeot^ly, 
find to the nearest metro, the side and diagonal of a squuo of equal 
area 


6 


Find the values of x winch satisfy the following equations 


(i) 


X _I944 
54 X 


(It) 


1625 _ X 
““bS" 


(in) 


X ^16 92 
23'03"" X 


0^ 


7 The area of a square field is 2 sq big 5 sq cot Find the cost 
of fencing it round at 2n 3p per yard 

8 How^ long will it take to walk round a square field whose area 
18 ICO ao , at the rate of 4 nii per hour ^ 

9 Tlie length of a rectangular courtyard is 3 times its breadth, 
if its area is 10 sq cubits short of 17 sq cottahs, find the length of its 
sides to the nearest tenth of a foot 

^ 10 The cost of levelling and turfing a square cricket field at 
£175 0^ 4d per acre is £087 Find the cost of surrounding it with 
railings at 3^ 2d per j ard 

11 The cost of panng a square court with stone slabs, each 
18 inches square, at 2 a 3p a slab, is Rs 20 4a What is the length 
of each side of the court ’ ^ 

42 There is a square enclosure of 10 acres, a man walks at the 
rate of 3 nil an liour along one side, along a diagonal, along another 
side, ind so returns along the other diagonal to the starting point 
How many minutes docs it take liim ? 

13 5* ABC IS a triangular field of which the base 80=160 yards, 
and '"fho height (that is, the perpendicular drawn from A to BC) 
18 88 jards Find the area of the triangle , and also find to the tenth 
of a ■v'ard the side of a square field of equal area 

[N B The area of a tnanglo is half tliat of a rectangle on the 
same base and of the same height ] 
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14 Tho area of a circle in square cenfcimotrcs is given bv the 
formula where r denotes the radius in centimetres, and vjib 

a constaA^multiplior approximately e qual to 3 1416 

(i) Find to the nearest sq mm the area of a circle whose diameter 
IB ^ cm 

(ii) Fmd to the nearest mm the side of a square whoso area is equal 
to that of the circle. 


15 If a, &, c denote the sides of a tnanglo, its area may bo found 
from the formula 

area of trtangle=^s/(a^b+e)x lb+c^a)x(^a-'5)x(a+6~c) 

Find the areas of tho triangles whoso sides are 

(i) 11 inches, 9 inohcs, 8 inches , 


(ii) all equal to 10 inches 

[The answers are to be correct to three significant figures ] 


16 From tho formula for tho area of a circle gi\cn in Ex 14, 

we get Use the formula in this shapo to find tho radius of 

a circlo whose area is equal to that of a square on a sido of 10 cm 
[Answer to throe significant digits ] 


17 When 10 litres of water have been poured into a certain 
cylindrical jar, tho water stands 8 cm deep Find tho internal dia 
meter of tho jar, having giAcn 

volume of i« jar=^h x tP x 0 7854, 

whore ^=tho depth of tho wato^ in om , and d denotes tho diameter 
[Answer to three significant figures ] 


18 When the temperature is t degrees Centigrade, tho velocity of 
sound in air is given in metres 2 >er second by tho formula 

veloaty ^332 4 x n/1 + *00366 x t 

Find, to the nearest metre, the velocity of sound at a temperature 
of20’*G 



CHAPTER XIV. 

Areas and Yolu3IES 

236 Sqiaare Measure The Tables of Square Measure and 
the easier applications of them ha\e been given in Chapter ii 
The pupil IS recommended to revise Arts. 28-31 before proceeding 
to the examples of greater vanetv and difficulty in the present 
chapter 

237 Bectangular Areas In Art 30 it was shewn that 

area ot rec/aHj7?e=lengthxbreadth, 

in the case when the length and breadth were expressed m terms 
of the same unit by trAo^ numbers^ but the formula holds good 
when the length and breadth are fractional 

This may be illustrated as follows 

Suppose the length and breadth are 3*2 cm and 2 4 cm , we shall 
shew that the area is (3*2 x 2 4) sq cm 

For length=32 cm. =32 mm , 

breadth=2 4 cm =24 mm 

area=(32x24} sq mm = — ^^ eq cm 

=(3*2x2 4) sq cm. 

Thus for anif rectangle, if the length=^l units, and the breadth=6 
units of the same lind^ the area (A) m corresponding units of square 
measure is given b} the formula 

The numbers denoted by I and b are called the dimensions of the 
rectangle. The sum of the sides of the rectangle is called its 
X)enmeter 

Thus the penmeter=2(i+5) 
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238 From the formula A=Z x 6, we derive 

Z=A-6, or and 6=A— Z, or j, 

so that any one of the three quantities involved may he found 
when the numerical values of the othei two are given 

Note. In applying these forraulre care must*‘be taken that the units 
of length and area correspond Thus in the formula 6=:A--f, an area 
given in square Jeet must be divided by a length expressed in linear feet , 
an area in square metres by a length in linear metres The results will 
be the breadth in Imear feet and linear metres respectively 

Example 1 Find the cost of painting a ceiling IS ft 8 tn long ly 
IS ft 6 tn wide, at 12 a. Sp per square yard 

Here lertgth=18 ft 8 m =18§ ft , 

breadth =13 ft 6 in =13^ ft 
area=(l8§-x 13^) square ft 

= (-^ X ^ ^ u) s^^^re yards 
And the cost is 121- a per square yard, 

7 

the total cost=(^x^x|:X^) annas 
=343 a =Rb 21 7a 

Note. As the area is not asked for, no simplification of the fractions 
18 required until the last step 

Example 2 The area of a rectangular strip of doth is 0 0136 of 
a square metre^ and its length ts 85 centvnetres j find its breadth 
Here area =0 0136 sq metre 

= 136 sq centimetres, 

and length = 85 centimetres , 

breadth cm 
= 1 6 cm 


Example 3 The aiea of a rectangular field is 4 ac 
its length is 12 chains 15 /inAa , find its breadth 

First eicpress 4ac.2r 9p asa decimal of an acre 
^ 4 ac 2 r 9 p =4 55625 acres , 
that IS, area =45 5625 sq ohams 

And length =12 15 chains , 

breadth=(45 5625-- 12 15) ohams 
=3 75 chains 
=3 chams 75 hnks. 


2 r 9 , and 


40 1^ poles 
4 1 S*225 roods 
55625 acre 
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EXAMPLES XIV a 

Express in square feet the areas of rectangles having the following 
dimensions ' 

1 IQi ft , 9Ht 2 145 ft , 9 J ft 3 7 ft , 72 m 

4. 0 4 ft , 3^ ft 5 65 yds , 8 1 ft 6 135 in , 10 J ft 

Express in square metres the areas of rectangles w'ltU the following 
dimensions ^ 

7 12 m , 8 ’ 2 o m 8 10'25 m , 4 64 m 9 2 64 Kin , 0 04 m 

Find the lengths of the reotangles in n hich 

10 Area=604sq ^ds , breadth =28 ft [Ans in yds ] 

IL Area=77 sq cm , breadth=4 4 cm [Ans m cm ] 

12 Area=367j sq ft , breadth = 8 :r 3 ds [Ans in ft ] 

13 Area= 8 sq big 6 sq cot, breadth=2big 4 cot 

Express in sq ^ds , sq ft , and sq in , the areas of the follow ing 
squares, haiung gii en 

14. Each side=7 ft 6 in. 16 Each side =5 ft 8 in 

16 Penmeter=13 ft >^17 Penmcter=21 ft 4 in. 

18 Find the cost of painting a rectangular screen 6 ft 4 in long 
by 4 ft 8 m wde at 9 annas per sq ft 

19 Find the cost of polishing the floor of a ball-room, 26 ft 8 in 
long and 20 f t 3 m w idc, at Is bd l)cr sq 3 d 

20 Find the cost of matting for a room 7 2 yards long and 5 5 yards 
broad at 75 cents (C 03 Ion coinage) per square yard 

21 Find, to the nearest penny, the cps^of painting a surface 
8 5 metres long by 4 6 metres wide at 9d pei^quaro metre 

22 It cost Rs 2 . 8 a to jiaint a door 7 ft 6 in high and 5 ft 4 in 
wide What was the cost per sq ft ’ 

23 How much per sq yd w as spent on the decoration of a coiluig 
21 ft 4 in long and 20 ft 3 in wudo if the w hole cost was Rs 12 ’ 

[Tlie Tables V in Chap II arid in Arts ^2-358li(yiddhe^evt8edhrfore 
attempting Examples 24-34 ] 

Find the areas of the following reotangles, giving the result in 
acres 

24. Length=20 chains, breadth =8 chains 25 hnks 

25 Length =99 3 'ards, breadth =4 chains 20 links 
lAIL^S. B 

I 
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26 The Bide of a square field measures S big 2^ cot find its 
area 

The penmeter of a s^are field is 87 chains find its area in 
acres, gunthos, and annas (Bombay Govt ) 

28 Find the breadth of a rectangular field winch is 19 big 16 cot 
in length, and \ihich has an area of 66 sq bighos 

29 •Tlie acreage of a rectanralar fiolc^is 37 6607, and the breadth is 
16 chains G links find its-b r e agth 

30 The side of a square field is 25 cottahs what rent must be paid 
for It at the rate of Rs 10 8a, per sq big ’ 

31 Express (i) in heotaies, (ii) approximately lu acres, the area of 

a rectangular plot of ground of which the length and breadth are 
respectively 805 metres and 74 metres ^ 

32 Find the rent of a rectangular field measuring 200 metres by 
85 metres at £12 lOs per hectare , and find approximately the corre 
spending cost per acre 

33 The rent of a plot of building land is Rs 825, this being at the 
rate of Rs ^50 per bigha If the length is 7~ bighos, find the breadth 

34 A rectangular piece of ground is 26 chains 16 links in length, 
and its breadth is fii e sixths of its length Find, to the nearest penny, 
what rent should be paid for it at the rate of £2 12b 4d per acre 


239 Exa^ipls 1 Fxnd^ to iht nearest pice, the cost of paving a 
7'ectangxdar courtyard 94^ /i! long and 56 ft wide with tiles 14 inches 
inches, ai Rs 15 4 a "per thousand ^ 

Area of courtyard=(944 x 56) sq ft , 

area of one tile=(^x-^) sq ft sq ft 


Let a;=the number of tiles required/ then since the area to be 
covered is equal to the area of the material used, wo ha^e 


7 


xa;=24Ax56 



=6804. 

cost at Rs 15^ per thousandsRs 6 804 x 157 

=Bs 103 761 
=Rs 103 12a 3p, 


6*804 

102*000 
1*701 
103 761 


/ 
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Note In this case it will be found on tnal that the length and 
breadth of the ana to be covered are exact multiples of the dimension? 
of the tiles G^ns 6804 represents an exact number of tiles which 
can be fitted together to cover the given area without subdivision In 
practice this wul not always be the case, and in the examples wluch 
follow we shall, where necessary, suppose some of the tiles, etc to 
be dmded 


Example 2 A quadrangle^ 50 /ee^ tong hy A2feei hioad^ contains 
a rectangular lawn surrounded by d grand path of umforln width 
If the width of the path xs %ftd^ find the dimensions of the lavm^ and 
the a) ea of the path 


Let ABCD represent the quadrangle, 
and EFGH the lawn 
Then EF is less than AB hy twice the 
width of the path , and EH is less than 
AD by twice the width of the path 



That IS, EF={60-6x2)ft =38 ft 

and EH=(42-6x2)ft =30 ft 

And the area of the path=area ABCD -area EFGH 

= (50x42) sq ft -(38x30) sq ft. 
=960 sq ft 


EXAMPLES XIV a {floniinued ) 

85. How many tiles each 9 in long by 6 in wide will bo required to 
pave a court which is 24 ft 6 in long and 15 ft 9 in wide ^ 

36 Find the cost of floonng a square room whose side is 20 feet 
w ith bocks 8 in long and 4 in wide, the bncks being worth 9 annas 
a score 

■r 

37 If 1638 tiles, 7 in long and 5 in. wide, are used for a hall 16 ft 
3 in. wide, what is ite length ’ | 

38 What was the width of flagstones 1 ft 6 in long, 288 of wheoh 
were required exactly to cover'a courtyard 30 ft long and 18 ft wide ^ 

\l39 In what way must tiles 4^ in long^by 3^ m mde he laid so as 
exactly to cover the floor of a hall 38 ft m long by 20 ft 2y in 
widcl .rXf the total cost of the floonng amounts to £193 30 4d what 
IS the cost of the tiles per dozen * 
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'4o A rectangular plot 64 ft 6 in long and 30 ft 9 in wide is to be 
laid with sods of turf 16 in- long by 9 in -wide If the turfs are 
placed in the most convenient manner, how many will be used in all, 
and how manj' of tbeso ill have to be di\ ided ’ 

"^41 Square turfs, '\\hose sides are 16 inches, are laid on a reot 
angular surface 40 ft 8 in long and 24 ft 'wide Ho^v man} turfs 
will be required’ How mau> can be laid lohohj and how many cut 
i» Kal/^ "fllustnte a diagram on squared paper 

• 

[ExamjpleB 42-49 aJiould he ilhiatraled hy diagrams ) 

42 Find in square yards the are^i of a path 6 feet wide surrounding 
a lawn whose length is 30 yds and breadth 24 ^ ds 

43 A carpet laid doum in the centre of a room leaves a margin 
2 ft wide unco\ ered, the dimensions of the room being 25 ft by 18 ft. 
Find the cost of staining the unco\ ered margin at 1 a, 6 p per sq ft. 

44. How many tiles 6 in square will be required to pave a foot- 
path 4 ft unde earned round the outside of a grass plot 25 yds long 
0 } 13 j ds. broad ’ 

45 A square garden each side of winch is 20 yds is traierscd 
centrally by two paths at nght angles to one another, and is thus 
divided into 4 beds If the paths are respectively 8 ft and 6 ft wide, 
find the area of each bed. 

46 In a court} ard 67 ft 6 in long and 42 ft 9 in wide there is 
a foot w aj , 6 ft 6 in W'lde, runnmgrfie whole length of the yard 
What iR the cost of paiung the w ho%j ^e price per sq 3 'd. TEbr^tlie 
foot wa} being Bs. 2. 10 a , and for the remainder Bs 2 4 a 

47 A carpet 28 ft. long and 22 ft wide is laid in the centre of a 
room 30 ft long by 26 ft wide If the carpet costs Be 1 2 a. per 
square yard, and the rest of the floor is stained at the rate of Be 1 11a. 
per dozen square yards, find the total cost 

48 The floor of a hall 48 ft long by 36 ft broad is partly to be 
tiled and the rest boarded, the tiled portion forming a uniform margin 
2 yards wide round the hall The tiles measure 9 inches ly 8 inches 
each, and the boards 6 feet b} 6 inches how many of each are 
required’ 

49 A rectangular court is 50 yds. long and 30 3 ds wide It has 

paths, 6 ft m width, joining the middle points of opposite sides, and 
also a paN ed com dor of the same width running all round the outside 
of it The remainder is covered with grass K the cost of the nave 
ment for the paths and comdor is la 8 d per square foot, ana the 
cost of the grass square 3 ard, find the whole coat of laying 

out the court and comdor 
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240 Carpeting of Floors Carjjet is sold in rolls 

of unifoim width at so much per linear yaiA To caipet a given 
floor xt is necessaiy to cut from such a i^l a suflicient number 
of strips (each ha^ ing the same length as the floor), and then place 
them side by side to form an aica of carpet equal to the area of 
the floor It is e\ndent, howe\er, that unless the width of the 
floor is m exact multiple of the width of the roll, the requisite 
amount of caipet will not bo represented by an exact number 
of strips In other w'ords, part of one strip will be wasted 


Example 1 Find the cost of carpet 30 in unde at As ^ a yard 
for a room ichose length is 20 ft and width 'lAfl How many square 
feet of carpel tcill he wasted ? ^ 

Hero width of room = 14 ft , and ^ndth of the roll=2^^ft , 

' 14 « \ 

number of stnps, each 20 ft long, =r— =6^ ^ 

Thus 6 stnps wilLbc required, two fifths of the last stnp being 
wasted * 

length of carpet uscd=::20 ft x6=120 ft 

=40 3d8 

the required cost =40 2d x40 
=£8 Ca 8d 


Tlio wa8tc=-f of a strip 
numlicrofsq ft wastcd=^x20x2i 
=20 


Note. If the breadth of the room is an exact multiple of the 
breadth of the carpet, w c may proceed more directly ns follow s 



Example 2.i iTo carpet a room IBft long hy 11 ft 3 in indc ted/t 
caijif't 27 in wide c6*tt Ks 121 4 a 7/ Rs 8 12n q/* this was paid foi 
mahng and laying^ the carpety what^was the ^cc pei yard of the 
cai pet ^ 


Here width of room = ll7 ft , and width of carpot=2|- ft 
number of 8tnps=ll 2|-=5 
length of cari)ct= 18 ft x 6=30 yds 
Now cost of carpet (befoz’e making) =Rs 112 8 a , 
linco of caqict pei jd ri'pces 


~Rs 3 12a 
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241 Papenng the Walls of a Room Wall paper is generally 
made in pieces, 12 yards m length, and of uniform width (usually 
21 inches), and is sold at so much per piece To find the number 
of pieces required for a room of mven dimensions we should 
divide the aiea of the walls bv the area of each piece But 
results so obtained are of little value, as in practice doors, windows, 
and fireplace have to be allowed for , moreover, there is always 
some waste m cutting the jiaper and “matching the pattern ” 

242 Consider a room whose length, breadth, and height are 
respectively I feet, b feet, and h feet Then if we suppose the 
walls to be hinged at the corners and capable of being opened 
out, we obtain one continuous rectangle as represented in the 
diagram below 



lengtJt breattth length breadth 


Hence it appears that the four walls together have an area 
equal to that of a single rectangle whose width is h ft (viz. the 
height of the room), and whose length is (2i+26) ft (viz. the 
perunetei of the floor) 

Hence^a;;^ twWs 

=J(^+6) X A squarejft 

Example 1 A room xeYlfi bin, long, 14 ft 7 tw icide and 11 fL 
6 tTL high Supposing that doors, mndoios, etc occupy *1^ sq ft , and 
that the voaste ammnts to 2 ^ pieces,^ find the cost of the regimite amount 
of paper at 3a Zd per piece of 12 yds 

Here ^+t=32ft, and /t=ll-J-ft. 

area of walls= (2x32 x-^) sq ft 
=736 sq ft 

Area to be papered=^ (736 - 76) sq ft 
=660 sq ft 

Area of eaoh pieoe=(l2x3x|^) sq ft=63 8q ft 
ninnher of piece8=(660— 63)+2, allowing for waste, 

= 12iJ 

But since the paper is sold by the piece, 13 pieces would have to be 
paid for, and the cost would be 3a 6d x 13, or £2 6a 6d 
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XIV 3 

EVtVMPIjE 2 Find the cost ofjKunUng the four ^idea ond the hottom of 
a tatil 2 yds 1/t long^ Aft iwde, and A\ ft deep at 4 annas per 
sqjiare foot 

Area of four vcrtxcal aides^penmeter x depth , 
that IS, area of 6i(]cs=(2 11 ><•?■) ft =90 sq ft 

Area of bottom =(7x4) sq ft=28sq ft 

Total area to be painted=(99+28) sq ft =127 sq ft 
cost of painting= (127 x nipees 
= 31 J nipees 
=Rs31 12a 


EXAMPLES XIV b 

1 Hovr tnan^ jards of carpet 2 ft 6 in 'wido vnll be required for 
a room 20 ft long and 11 ft n lae ’ 

2 . Wliat length of carpet 27 in wide n ill be required to co^er the 
floor of a room 17 ft long and 11 ft 3 in nido^ 

3 It takes exactly 20 3 nrds I ft of ca^tx^d wide to cover a 
floor 14 ft 8 in long , find the width of the floor 

4. Find the co‘?t of cirpctnig a room 2 o ft long and 18 ft wide, 
w'lth carpet 2 ft 3 in wide at Rs 4 8 a per 3 arc! 

5 How manj stnps of carpet 27 in w idc w ill be required for a room 
20 ft 3 in long and 10 ft wide, and what will be the cost at 38 4d per 
j-ard ♦ What fraction of the last strip wnll bo wasted ’ 

> 

6 Find the cost of carpet 30 in wide nccessar^^ to coier the floor 
of a rocmi 15 R long and 12 ft wide, the carpet costing Rs 2 8 a per 
jard Show that 7^ sq feet wall bo wasted 

7 Wliat length of carpet 27 in w idc wall lie required for a room 
IS ft long and 12 ft 9 in wide, and what mil be its cost at 58 Qd per 
yard ^ How man^ square feet of carpet w ill be w asted ’ 

8 Find tho area of the walls of the rooms whoso dimensions are 

( I ) Length IG ft 8 in , wadth 15 ft 4 in , height 12 ft 9 in 

( II ) Length 20 ft 3 in , width 16 ft. 5 in , height 15 ft 9 in 

9 Find tho cost of painting the walls of a room 12 ft 9 in long, 

11 ft 3 in. wade, and 10 ft Ingli at Re 1 2a per square ^ard, without 

allowing for doors and windows. 
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10 Find the cost of colouring the walls and ceihng of a room whoso 
height 18 14 ft , length 15 ft , and breadth 12 ft , the walls costing 
9 annas per square yard, and the ceiling 4 a 6 p per square yard 

11 Find the external surface of the closed rectangular boxes, the 
outer dim ension s of which are 

ESigth 6 ft , breadth 4 ft , depth 3 ft 6 in 

(ii) Length 3 ft 6 in , breadth 2 fir'4 In , depth 1 ft. 3 in 

12 The external dimensions of a closed rectangular box are 9 ft , 
4 ft 6 in , and 3 ft Find the cost of painting it outside at 2 annas per 
square yard 

13 Supposing the paper saved from doors, windows, etc , makes up 

for the waste, how many pieces 12 yds long and 27 in wide Anil be 

required for a room 18 ft 9 in long, 11 ft 3 in indo, and 13 ft 6 in 

high ’ 

14 How many pieces of paper, 12 yds long, and 21 in Ande, Mill 
be required for a room 16 ft 5 in long, 13 ft 7 in Avido, and 11 ft. 

3 in high, allowing 55 sq ft for AnndoAVS, etc , and 2 extra pieces 
for wagte ’ 

15 A room is 18 ft square, and 11 ft high doors, AnndoAVS, etc , 
occupy 90 sq ft , and 1 piece of paper is Avasted I^nd the cost of 
papenng the Avails vnth paper 27 in Ando, at 6 a per piece of 12 3 ds 

16 A room 16 ft 9 in long, 10 ft 3 in Avide and 11 ft high has 
a door 7 ft by 3 ft , two AvindoAi^ each 4 ft by 5 ft., and a fireplace 

4 ft by 83 ft Find the cost of painting the Avails at 9d per square 
yard 

^ 17 The cost of paper for a room 15 ft 7 in long by 14 ft 5 in. 
AV/ide IS £1 15s If the paper is 30 in Ando and costs 5a per piece 
or 12 3 'ds find the height of the room, assuming that the waste is 
balanced by the amount of paper saved by AnndoM s, etc 

18 Fmd tlie number of square feet of lead tequired to line an 
open cistern whose inside dimensions are ns follows length 5 ft 3 in | 
AVidth 3 ft , depth 1 ft 10 in 

19 Find the cost of painting the outside of a 1 k)x (u^itli lid) whoso 
length 18 3 ft 9 in , Andtli 3 ft 4 in , and depth 3 ft , at tlio rate of 
4 annas per square yard 

^^20 What Anil bo the cost, to thl^nearest rupee, of paper for the 
two walls of a nasaage which is 2l 85 j^ards long, 10 4 yards high, 
at 4 Rs 35 cents per piece of 8 yar^injength and 0 45 yard in Avidth ? 

21 If it costs £?! 6 *? 5^r'tiir85 per square foot, ..to pai!^ the 
walls of a room 19, ^ 6 in long, 14 ft 9 in Made, and 11 ft 3 in 
Jiigli, how man}^ square feet are occupied by Anndows, etc ? ^ 
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(.Vtsce/faneous ) 

[/n Examples l-7».rtc /ollowinQ approximate equivalents may be iiaetf 
« 

1 metre =39 J / 1 square metres 1550 square inches, 

1 hlomdres:^ mile, ^ 1 hectare =2| acrw ] 

1 A rectangular floor^k Sio m inlfcngth and C m m w idtli find 
(i) it5 aj^proximatc area in squarc^fcct 

(n) the cost of jUining it at *pcr square metro , ( 

(ni) Iio\rmuch xvould bo*^\cd h^ staining it at Ic? per square 
^ jatd ^ , > A , 

2 tJTho area of a rectangular courl\ard is 235 84 sq m and its 
length IS 16 m 75 cm , find its breadth (i) in metros, (n) approximately 
m feet and inches 

^ \ 

3 What IS the mdth of a road (to the nearest tenth of a 5 ird), if 
Its area is 92 arcs per kilometre of length ’ 


4. A belt of \rood is 3 S Km in length, and has an average width 
of 42 35 metres, find the cost to a shooting tenant who rents it at 
£i IOj per acre, [Answer to the nearest pennj ] 

^ 5 Tlie length, breadth, and height of a room are 5 G5 m , 4 3?™. 
atid4 5 m rcspcctivch Allowing 18 square metres for doors, mndows, 
and fireplace, find iho cost of punting the walls at 4*^ per square 
jard 


6 On"'A“^inap drfwn to the scale of an inch to a mile a certain 

cstalo co\en an area of 2 44 square inches Find the real area of the 
estate lu acres * / 

7 The map of a Jistnct is dra^m on a scale of 1 0 cm to a hiile 
what ntea-on the map w ill represent a lake 2000 hcclaAjs in extent ’ 

^8 It 18 proposed to co\ er w ith equal square tiles a floor 17 ft 6 in 
ylbrtg b> 15 ft 9 in broad, find in how manj wa 3 B this can bo done 
the side of the tile contains an integral number of inches, and 

f fin^tlie number required in tacli ease y 

y ' 

Tt^co^ Its 16 14 a to paint the coijrng of a passage which is 
2 OTI'’ 3 m long and 15 ft andc If the passage is 10^ ft high, what 
would bo the additional cost of painting the walls at the same rate ’ 
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10 A passage 40 ft long, 8 ft wide, and 10 ft high, has two 
doors 7 ft by 4 ft , and a window 5 ft 6 in by 2 ft Find the cost 
of colouring the nails and ceiling at 4a 6p per square yard* 


U Assuming the area of a tnangle to bo gi% en by the formula 
arca^ (base) x h exghlj 

find thc^ area of a tnangle in which the base is 25 chains and the 
height IS 3 chains 21 links * , ^ , 

12 The area of a tnangle standing on a base of ISon* 45 cm is 
90 61 sq metres, fed the height 


13 Assuming the area of a trapezium (tea quadnlateral with a 
pair of parallel sides) to be gi\en b^ the formula 

area=i\{mm of jiaTalld aides) x (dXkaiice hetween tliern)^ 

find, to the nearest square metre, the area of a trcEpezium when the 
parallel sides are 34 72 m and ^7^8 m , and the distance between 

them IB 20 5 m 
( 

« 14. A quadnlateral field has two parallel sides measuniig 13 chains 
46 links hnd 11 chains 54 links, tho perpendicular distance between 
them being 6 chains 20 links If the rent is £38 Ifis , what is tho rent 
per acre ’ 


16 The area of a circle of diameter d is given approximately 
by the formula 


A=tPx 0 7864. 


Use this formula to find 

(i) tho area of a circle whose diameter is 3 6 metres, (to the 

nearest hundredth of a square metre) , 

(ii) the cost of g^a^ el, at 4 annas per square yard, for a circular 

^ court whose diameter is 43 feet 

/ 

^ 16 Find, to the nearest tenth of a square foot, the area of a 
3iroular nng whose external and internal radii are 27 feet and 23 feet 
lespeotivel}*’ 

»,17 A circular lawn 190 feet in diameter is surrounded by a path 
10 feet wide , find the area of the path to the nearest square yard. 

^18 A rectangular hall 24 ft 9 in long and 13 ft 6 in 'unde has a 
^othi circular verandah at one end Find, to the nearest pice, the cost 
of laying wooden blocks at Rs 2 8a a square yard for the haU, and 
stone at tls 3 a square yard for the verandah 
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S 19 rectangular tennis ground is llOjd** long and55;yds wide 
Find the expense of sot\nng it uith gra<«s-secd at the rate of 3^ bushels 
per acre, the price of the seed being £1 la Ad per bushel 

20 A square field contains 23 - bighas , uhat is the cost of making a 
,^th 3 jds ^\ldo insido the field round the boundary at 4 annas per 
square jard’ 

^ 21 The nunilicr\y! acres in the county of Suffohv is ^ 1 , 0 W> \That 
is the area ulnch represents this oounU'on a map of England uhich is 
dni\\n to the scale of 1 inch to 10 miles’ Gne 3 our nnsuer to the 
nearest square inch, and drau a Rectangle of tins area (G S ) 


!S Find the number of square feet m 
the shaded and unshadcxl areas represented 
in the adjoining diagram, on the supposition 
that it draun on a scale of 2 cm to o ft 
Makoanj neccssarj measurements 



23 Tlie Bides of a rectangular field are as 2 1, and its area is an 
acre , find the length of Us diagonal 




' 24,^ A rectangular gartlcn, u hose length 18 twice Us In cadth contains 
2244 5 sq How much would it cost to surround it with n fence 

at 13 Rs 25 cents per j ardj 


, 25 The area of a gra\ol path 8 ft wide, surrounding a square imrk, 
ha 4 acres * Find the area of the park, including the path, to the nearest 
tenth of an acre 

r/ / • 

f 26 TJie difference between the areas of two square fields is o acres 
If the length of a side of the smaller is 71 yds find the length of a side 
Jof tlic larger 


27 The length and breadth of a room arc measured b 3 moans of 
'a walking stick, andhre estimated at 15 ft and 12i ft In making the 
calculation it is assumed that the stick is 3 ft long" The actual length 
IS 2 ft 9 in Find thq errors in the measurements of the room arising 
; from this mistake, and the error in the area to the nearest square foot 

(CS) 

< 28 A street improvement scheme involves purchasing the houses on 

one side of the street, and the land on which thea stand along a frontage 
^of 352-ft''4ind to iTn av crilge^dcpth of 53jft The houses cost £877(S, 
jRnd the land costs £3 Is per sq ft IpJbvroadwav is then widened 
9 ft , and remaking this extra piecoensts S^’^cr so yd The remaining 
I land 18 sold again at £5 13a per ^q ft 'Find the nob cost of the 
1 improvement -f , ^ < (C S 1 
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243 The Tables of Cubic Measure and some easy applications 
of them have been given in Chap ii [See Arts 36-39 ] It is 
there shewn that the volume of a rectangular block, or cuboid, is 
given by the formula 

[^ume^length xbreadth x height, 

where by lengthy breadth^ and height we mean the number of linear 
units in each, and by volume the number of correepondtng umts 
of cubic measure 

Note This rule was proved m the case where the len^h, breadth, 
and height w ere expressed by whole numbers By reasoning similar to 
that of Art 237, it may be shewn to hold good also when the dimen 
sions are fractional 


244 Let V be the number of cubic units in the xolume of 
a cuboid, and let the number of units m length, breadth, and 
height be denoted by and h respectively Also let A re* 
present the number of square units in tne base, then 
The formula of the last article gives 

V=^x5xA 

=AxA, 

Thus we have 


yolu me of cuboid=(area of baee)y, height 




Note The formula vQhime=i(area of ba8e)xhetglit has been proved 
on the supposition that the base is rectangular , but it holds equally 
(sec School Geometry^ p 393) for a sobd figure constructed in like 
manner on a base of any shape wliatever The truth of this will be 
assumed in some of the examples which follow 


245 From the foimula V=ZxJxA we derive 

so that any one of the four quantities in the formula can be found 
when the other three are known 


Note In using these formulte care must be taken that the umts of 

length and volume correspond. Thus m the formula if V is m 

cubic metres, I and 7i must each be m Imear metres, and the result b 
will be m hnear metres 
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Evampjtd 1 A rectmiquJar ianh mcasitreB wtcrnall^ 8^/? in lenqlli^ 
0 ft tn h atdth, and 2 ft 4 j/i in depth JTow mam/ cubic feet mil it 
contain^ And hoio many viaund»j auppoeivg 1 cubic /i is equivalent 
to 2o scers F 

Tlie volume of tho t^^nk=:/c^a^fi xhreadth x depth 
= (8x6x2^) cubic ft 
=112 cubic ft 

the capacity of tho tank=:2o scers x 112 
=70 Tnaunds 


E\A>rpi/B 2. Find the hexqht of a reclangidar solid lohose volume is 
7 cu ft 864 CM tn , length 4 ft , and breadth 1ft 5 i« 

Hero \olume=7ou ft 864 ou in =7 t^ou ft 


from tho formula A= 7 — ? , 

Ixy 


the required hoight= 


JL 

4x1^ 


ft 


=1 ft G in 


Examplf 3 During a rainfall of 25 mm , hoio many hires of waiei 
(all per hectare f And^ approxxmatdy^ how many gallons per acre ? 

[Amme 1 Ha =2^ acres, 1 litre ^^l^pints^ approximately ] 

Volume of water=arca x height [Seo Art 244, Note.] 

1 Ha =10000 square metres 

= 10000 X 10^ square deoimotrcs, 

25 

25 mm = decimetres 

vol of wator=^10000xl0“x^^ cubic decimetres 

==250,000 ou dm 
=250,000 litres 

Again 1 Ha. =24 acres, approximately 
Honco volume of water per aoro=(250,000-2i) litres 

/250,000 A „ 

=21,875 gallons 
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1 Find in cubic feet the volume of the cuboids whose dimensions 
are ns follows 

(i) Length 4 ft , width 2^ ft, height Iv ft 

r (ii) ,, 9 ft , I, 4 ft , ,, 21 m. 

' (in) „ 4^ yds, „ 3jft, „ 16 UL 

(n) „ 6ft, 9 id „ 6ft 4in „ Hyd* 

2 Find the surface and volume of a cube whose edges measure 
^ 4 5 f t 

3 How many cubic yards of masonry are there m a wall 
/20 3 ds 2 ft long, ft 3 in high, and 18 in thick? 

4. Find the cubical content of a beam 13 ft 6 in long, if the area 
of its cross section is 2§- square feet 

5 How many cubic metres are there in the cuboids which have 

(i) Length 3 75 m , breadth 2 m , height 40 cm ’ 

(ii) Area of base 460 sq m , thickness 160 cm ^ 

6 Find the depth of a tank which can contaii( 2 6 cn m of water, 
the area of the base being 6600 sq cm 

7 A tank contains 21,000 litres of water , if the length and breadth 
are 6 6 meti*es and 2 6 metres respectively, find the depth 

8 Find the weight of an iron bar 48 in long, 4 5 in broad, and 
2 6 in thick, gi> en that 1 cu ft of iron weighs 480 lbs 

9 How many maunds can be contained in a cubical vessel, each 
edge of u Inch measures 4 ft , supposing 1 on ft to contain 26 seers ^ 

10 A room contains 2166 ou ft of air, and its height is 12 ft 10 in , 
find the aiea of the floor 

'*11 It costs Rs 21 to out a trench 16 ft long and 7 ft wide at 
la 6 p per cubic foot find the depth 

12 Wliat must be the depth of a tank whose base is a square on 
a Bide of 1 vd., if it liolds os much water as a second tank whose 
dimensions are 4 ft 6 in , by 2 ft 3 in , by 1 ft 4 in ’ 

13 One ton of lead is rolled into a sheet of uniform thickness 0 42 in 
Find approximately in square yards the area of the sheet, having given 
that 1 cu ft of lead u cighs 710 lbs 
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14 The annual rainfall in a certain p^ace is 28 in Express 
this in maunds per bigha [1 cu ft of water weighs 1000 o 2 f and 
35 seers =72 lbs ] 


15 A pond whose area is half an acre is frozen over witl^e 2 in 

thick find, to the nearest ton, the total weight of ice, if 1 cilff^ of it 
weighs 57x lbs ^ 

16 Express in gallons per acre an annual rainfall of 30 in , assuming 

that 1 ou ft contains 6 ^ gallons % 

17 How many hundredweight of sheet lead, -g- in thick, ^11 be 
used to cover a surface of 224 sq 3 ds. ’ [See E\ 13 ] 


18 If a square foot of metal ^ in thick weighs 30 lbs , u hat is 

the weight in pounds of a plate 6 ft 6 in long, 3 ft 6 in ynde^ and 
3\ in thick made from the same metal ’ ' 

" " , r ^ ■ 

19 A bnck (uuth mortal:) ocoi^ics a spa^e 9 in long, 44 ]ni» 43 road, 
and 3 in high , Iiow manj bnoks tvall be required for a wall 30' 3 ds 
long, 6 ft high, and 134 in thick ^ 

20 Find the area of the bottom of a box 5 ft high if the contents 

(uhen the box is full) weigh iS.mds 6 srs , at the rate of 44 chataks 
for every 60 cu- m ^ ' 


21 A block of metal whoso, dimensions are 2 ft 9 in , by 1 ft 8 in , 
by 1 ft 4 in weighs 11 cwt , what ivould be the length of a bar of the 
same metal if the area of its cross section is 120 sq in and its weight 
is 18 cwt ’ 

- "22 


In the first fortmght of Deo 
3 inches in the Thames Valley abo’vo Teddmgton 


1907 there was a rainfall of 
Assuming this area 
to be 3800 square miles, sliew that the rainfall was approximately 
equnalent to the addition to the normal water of the Thames of three 
n\ers each 670 miles long, 250 feet wide, and 10 feet deep 

246 Suppose- a cb>B^ box, which nieasuies externally a inches 
long, 6 irifches wide, andSundies high, is made of wood L inches 
thi^ j 'N 

( 1 ) ^Then the internal dimension areras follows 

length bieadth=j^— 27*. , height=c-2i 
(u) The number of cubic inches in the capacity of the box 

(ill) The cubic inches of material used in the con- 

struction of the box=sa6c— (a— 2i)(6— 2X)(c— 27.) , 
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247 The specific gravitfy of a substance is the ratio of the 
weights of equal volumes of the given substance and water 

Thus if the specific gravity ofjea d is 11 4, it follows that the weight 
of I cubic deoimctro of lead is j^te^ograms. 

ExampIiE 1 Find the xcaght of a sted har 1*28 ttz lonq^ 16 cm wide^ 
and 5 cm thicLy the specific gravity of sted hetng 7 7 

The volume in cubic decim€tre8=\2 8x15x06 

=9 6 

the required weight = (9 8x77) Kg 
=73 92 Kg 

Example 2. A closed wooden chesV^ measures extemaUy Sft 4 in 
long^ 2 ft 4 tn hroad^ 1 ft 5 xiu high , tf the thtekuess of the wood is 
half an mch^ find (i) the capacity of the chesty (ii) tie weighty supposing 
the specific gravity of the wood to be 0 972 

The internal measurements are respectively 3ft 3in,2ft 3in, and 
I ft 4 in 


the capacity oi the ohest=(3j- x x 1^) cu ft [Art 246 (ii)] 
=9£-cu ft 

The number of cubic fed of wood = (3 J x x 1^) - Of- [Art 246 (m)] 

=lllj^-9f- 
— 1 29 

Again smee 1 cu ft of water weighs 1000 oz.| the weight of 1 cu. it 
of the u ood weighs 972 oz. 

Thus the weight of the box (1*5^ x 972) oz. =77 lbs 1 oz. 


Example 3 Through a wooden pipe^ whose cross section ts a squai^e 
on a side of 8 cm y tccUer flows uniformly at the rate qf 40 metres a minute. 
How long will it tahe to discharge a mdlxon litres ? 

The volume of water flowing through the pipe per mmute is that of 
a cuboid whose dimensions are 4(K)i 0 o, 0 8 decimetres respectively 

Hence number of litres per min =400 x 0 S x 0 8 

=256 


tune required for a million htres^i^^Y?^ mmutes 

=65hr8 6^muu 
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EXAMPLES XIV. e. 

[Thefollotmxg wpproxmiait ejquwoltrds may he used 
1 hectare^ or square met} ea^^^j^cres 1 hilogram^2\ pounds 

1 c k6ic foot of rooter wexghs 1000 omces or Q2\ pounds 
1 cubic foot of watei cmtaxns 6x gallons ] 


1 Find the weight per square metre of sheet zmo 3 mm thick, the 
specific gravity of zinc being 7 14 

2 Tno specific gravity of ekony is 1 *2 , find the weight of (i) a cube, 
each edge of which is 2 5 cm , (ii) a ruler, 36 cm in length, the cross- 
section being a square on a side of 8 mm 

3 Find the weight in tons of a block of granite (Sp gr =2 56) 
measunng 4 ft , by 3^ ft , by 2i ft 

4. What IS the weight in pounds of an oak beam, 12 ft long, 
18 in 'Wide, and 16 in« thick, the specific gravity of oak being 0 85 ^ 

5 A level scam of coal has an a^ erago thickness of 2 ft 4 in If 
the specific gravity of coal is 1'28, find now many tons the seam will 
yield per acre 

6 Fmd in kilograms, and also approximately in pounds the weight 
of a beam of fir, 4 45 m long, 24 cm broad, and 20 cm thick, given 
that the specific gravity of fir is 0 55 

7 If 540 Kg of mercury arc poured into a rectangular trough, 

2^ m long by 16 cm wide, to "W hat depth will the trough be filled ’ 
The specific gravity of mercury =13 5 

8 Water flows through a stone culvert, 3 5m "wide and 60 cm 
deep, at the rate of 2 5 Km per hour how many litres will pass under 
a bridge in 2y minutes ’ 


9 A tank whose length and breadth are respeotnely 175 m 
and 80 cm receives water from a pipe which disohaiges 3500 htres 
-per hour What depth of water -wiu be added in 12 minutes ’ 

10 Find approximately m pounds the weight of a copper bar 
1 68 m in length, 12 5 cm in width, and 5 cm in thickness , gii en 
that copper weighs 8 8 times os much as its bulk of water 

Find, in cubic inches, the capacity of a closed box made of 
wood -j in thick, the external dimensions being 9 in , by 7 in , b^ 6 in 

12 How many cubic inches of material arc required to make a 
closed box, the sides, lid, and bottom being ^ in thick, and the 
oxtemal dimensions 13 in , by 11 in , by 9 in ’ 

I AK H S S 
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13 The an open box are , thick, and the bottom is 1 in 

thick , if the external length, hmSth, and depth are respeotively 
14 in , 10 in , and 8 in., find the^h^aoity of the box and the quantity 
of material used in its construction 


14 A trench, 50 yds long and 15 ft wide, has a uniform depth 
of 6 ft How Ion§ would it take to fill the trench with water by 
means of a pipe which discharges 125 gallons per minute ? 

16 Water passes from a reservoir into a canal by a oul\ ert 4 ft. 
wide and 1^ ft deep If the water flows at the rate of 4 miles 
an hour, find how many gallons pass into the canal in ten minutes 


16 One million litres of water flow on to a skating nnk one acre in 
extent Find m centimetres the depth to uhioh the nnk is flocified 


17 Wliat fraction of a ton of water is required to fill a cistern 
3ft 8 in long, 2 ft 8 m unde, and 2 ft deep’ vAssuming the above 
cistern to have no lid and to bo made of uood 2 in thick, find the cost 
of completely covenng the wood with paint at 9 pics poi square foot 

18 What IS the capacity of a box whioh on the outside measures 
2 ft 9ir in long, 2 ft 6j in brood, and 2 ft I7 in high, the sides and 
top being Tin thick and the bottom 1 in thick’ Find also the 
number of pjmnds water, to the nearest integer, which can be 
contained in 19 such boxes 


19 A reotongular block of metal, whoso dunonsions arc 1 ft 6 in , 
by I ft , by p ]n , is thrown into a oistern^rtly full of water If the 
oistem stands on a Irase 2 ft 6 in by 4 in , and the blook is 
completely immersed, bow high will the immersion of the mctalcanso 
the water to nae ’ ^ 

V 

^ internally 5 ft , by 4 ft , by 3 ft 8 in , 

has SO cubic feet of uater in it B^rous hneks are placed m the 
water until the oistem is bnm full, each bnok absorbing one seven 
volume of water How many bnoks can bo put 
in without the water overflowing, each bnok being 9 in , by 3 m . 
by 2J in ’ , 


" 21 An mm plate whoso length is 280 cm , breadth 195 cm , and 
thioknesB 20 mm weighs 851 76 Kg , find the specific granty of the 


^ The adjoining figure represents, on a 
scam of 1 cm to 10 yds , a courtyard which is 
to be paved with blocks of wood 6 in long, 
3 in br^d, and 4 in deep How many blocks 
arc used, and how many cartloads of 2 5- tons 
will they make, if the speoifio gravity of the 
wood 18 0 8 L Also find the cost, to the near^ 
penny, at 9s 4d per ton 
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23 Tlie area of the Trent basin is 40S2 square miles, and the 
annual rainfall 31 inches The n\cr dischai^es 220,000 cubic foot per 
minute What pcrctntagc (to the nearest integer) of the rain that * 
falls 13 dischaiged b^ the n\cr’ (OS) 

• 

2L A toAni has a population of 400,000 and a water supply of 30 
gallons per head per day is required A rcser\ oir is pronded to hold 
8 i\ months’ supply [say, Jul> to December inolu 8 i\o], with a mean 
depth of 20 feet What must the area of the reservoir bo ’ Find the 
area of the catchment basm, if 20 inches of rainfall in the }car will 
j icld suflicient water to su^ipl^ the town (Ob) 

Gi\ 0 answ ers to nearest acre and nearest square mile rcspcctn cl^ 

25 Lake Tsana has a surface area of 30,000,000 ores, and dis- 

charges^ annudfh a quantity of water tliat would raise its Icicl b^ 
metres It is pr5{^scd to erect a barnige at the outlet to control the 
discharge, w itlrsluicc gates that allow the passage of 170 cubic metres 
of water per second If this is done, and the annuel discharge is 
to remain what it now is, during how man} dajs per year (to the 
nearest integer) maj the sluice gates bo open’ (C S ) 

26 A n\cr holds 23 grains of solid mat^fccr in suspension to e\cr^ 

gallon At a certain point the a\crago aclocity of^ic rnerls 4 miles 
an hour, and the area of the cross section of the nver is 1400 sq ft 
Find, to the nearest hundred, how many tons of solid matter in sus 
pension arc earned past this point in a 3 car (C S ) 

27 The diameter of some copper ware is 2 mm , and a cubic 
decimetre of copper Avciphs OK) Kg Find, to the nearest metre, the 
length of ware m'ajqattntit^ which weighs 7 ^Kg 

[The \olumo^dt' a length of /metres, of diameter c? metres is 
0 7S54 yiPxl cubic' motresj 


I 
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248 One quantity is often i*elated to another in such a Tvay 
that if a change is made lu the value of one there is a cor- 
lesponding change in the \alue of the otliei For example, 

S ose ^ve know the cost of a certain weight of tea, if we 
ie the weight we double the cost, if we treble the weight 
we treble the cost, and so on In other words, in this case the 
cost IS always directly proportional to the weight Siniilarlj^, 
when a train is tm^elliug at a uniform speed, the distance 
travelled is diiectly proportional to the time 

249 Any expression iniolving a will have different values if 
different values are substituted for s: Suppose we wish to find 
the \alues of the expression 2^+5 when x has the senes of 
'values 3, 2, 1, 0, —1, —2, —3, the following aiTangement will 
be found convenient 

Let y stand for the expression , that is, suppose y=2a?+5, and 
arrange the values as in the following table 


X 

3 

2 

1 

0 

-1 

-2 

-3 

2x 

6 

4 

2 

0 

-2 

-4: 

-6 

y=2a5+o 

11 

9 

7 

5 

3 

1 

-1 


Thus corresponding to the lvalues 3, 2, 1, 0, —1, —2, —3 for x 
we have the values 11, 9, 7, 5, 3, 1, -1, for y, or 2^+5 Here 
thei'e 18 no direct proportion hetw een the values of x and y, but 
each value of y is dependent on the corresponding value of x 

250 A quantity which may have a senes of different values is 
called a variable In the above table r is a variable, and y 
{whose value depends on that of x) is also a 'variable The 
relation between two vanables thus connected may often be 
• conveniently shewn by means of diagrams which give the values 
of the variaoles at a glance. 
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251 Axes of Beference Coordinates On a piece of 
squared paper select a pair of the thicker horizontal andAeitical 
lines Let these be nmiked XOX', YOY' as m Fig 1 below 
Then the position of nn> point P with refeience to these lines 
can be found wlien we know its distances from each of them 
Such lines aio known as axes of leference^ XOX' being known 
ns the axis of x, and YOY' as the axis of y Then point of 
intersection O is called the origin 



Fxa 1 

Consider the point P in the figure It will be seen that we 
can get to P bv nniking 6 dnisions of the paper along OX, 
that IS to the point M, and then taking 4 dnisions veiticallj 
lip fiom M Tiius if the porpcndiculai distances of a point 
fiom the axes are known uio position of the point is fixed 
The distances 0 and 4 arc known as the coordinates of the 
point P OM is known as the abscissa of P, and PM is known 
as the ordinate of P 

'\\Tien sjTiibols are used the abscissa is generally denoted by a?, 
and the ordinate by y A point whoso coordinates are v and y 
Is spoken of as “the point (^, y),” the abscissa of the point 
alwa}s being named first Tins piaiccss of marking the position 
of n point by means of its cooidinates is known as plotting 
the point 

In practice the most convenient paper is that ruled to tenths 
of an inch, and one or more of the divisions may be taken 
as tlic unit of length 

262 Tlio axes of rcfeienco dnide the plane of the paper 
into four spaces XOY, YOX', X'OY', Y'OX, known respectively 
as the first, second, third, and fourth quadrants 
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It IS clear that in each quadrant theie is a point whose 
distances from the a^’ces are equal to those of P in the above 
figuie, namely, 6 units and 4 units 

Hie coordinates of these points are distinguished by the use 
of the pontive and negative signs, accoidin^ to the following 
6\steni distances measured along the a;-axis to the right of 
tno ongm are positive^ those measured to the left of the origin 
are negative Distances measured vertically (wove the r-axis 
(that IS, m the fiist and second quadrants) are potxiwe ^ those 
which lie heloiD the x axis (that is, in the third and fouith 
quadrants) are negative 

Thus the coordinates of the points Q, R, S, m Fig 1 are 
(-6, 4), (-6,-4) and (6, —4) respectively 

The pupil may be reminded that this is a natural extension ot 
the explanation of opponte signs given on page 59 (See Art 49 ) 

Eviuple 1 Plot the poinls 

( 1 ) (6, 8), (n) (-2, 2), (m) (6,0), (iv) (0, 0), 
and find the distance between the fitst iv^ 

( 1 ) Wc first take 6 unite to the | | | MY| | | | | | | | 
right alon^ OX, and then 8 
units at n^ht angles to OX 
and above it. The resulting 
point P IS in the first quad 
rant 

(ii) Here we may briefly describe 
the process os follows Take 
2 steps to the then 2 up , 
the resulting point Q is in 
the second quadrant. 

Fxg 2. 

(ill) Take 6 steps to the nghU then no steps exther up or dovm 
fiom OX Thus the resulting point M is on the avis of x 

(i\) The point (0, 0) obviously represents the ongin O 

To find the distance between Q and P, draw an are of a circle 
‘With centre Q and radius QP Let this arc cut the honzontal lino 
through Q at R Then QP=QR 

But QR=:10 divisions, each of which is one tenth of an inch Thus 
QP=:1 inch 
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Exaotlb 2t A ship satis from harbour, first she sails 4 miles dxve 
West to aforti thence 6 miles dive SoxUh^ then 6 miles due East^ and 
then 11 miles due North Find to the nearest mile her final distance 
from the fort • 


Here we may oonvcmcntly take the 
on^n to denote the position of the 
haroonr, and mark the axes WOE, 
NOS in order to shew the points of 
the compass Let each division of 
the paper represent one mile, then 
4 steps to the left brings ns to P 
whioh represents the fort From this 
point the ship’s course is shewn by the 
dotted lines, and the final position 
IS T A circle described writh centre 
P and radius PT cuts OE at V Then 
PT = PV, which is very nearly 8 divi 
sions from P Thus the reqd distance 
18 8 miles 



EXAMPLES XV a. 

Plot the following pairs of points and draw the line which 301 ns 
them 


1 (4, 6 ), ( 2 , 8 ) 

3 (3, 0 ), ( 0 , 6 ) 

5 (3, - 8 ), (- 2 , 6 ) 

7 (- 2 , 0 ), ( 1 , -3) 


2 (-4, 5), (-2, 8 ) 

4 . (- 2 , 0 ), ( 0 , - 8 ) 

6 (5, 5), (-2, -2) 

8 (0, 0), (-3, 5) 


9 Plot the points (3, 3), (-3, 3), (- 3 , - 3 ), ( 3 , - 3 ) and find the 
number of squares contained in the rectangle giv eu by these points 


10 Plot the points (5, 6 ), (-5, 6 ), ( 6 , - 6 ), (- 6 ,- 6 ) If each 
division of the paper is supposed to represent 1 foot, how many square 
feet are there in the rectangle determined by these points ^ 

11 Plot the follownng pairs of points, and in each case find the 
distance between them 

W (4, 0 ), ( 0 , 3)> ( 11 ) ( 9 , 8 ), ( 6 , 6 ), 

(m) (15, 0), (0, 8 ), (IV) (10, 4), (-5, 12), 

(v) (20, 12), (-15, 0), (VI) (20, 9), (-15, -3) 

12 If a man first walks 8 miles West, and then 6 miles North, how 

far vTill he be from his starting point ’ 


18 How far will a man he from his starting point after walking 
East for 12 miles and then South for 5 miles ^ 
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14 A ship sails from harbour, first 5 miles W , then 8 miles K , 
then 14 miles E , and lastly 13 miles S How far is she noTV from 
the harbour, to the nearest mile ’ 

15 Piot the following points and shew experimentally that each 
set lies in a straight line 

(1) (9, 7), (0, 0), (-9, --7) , (11) (-9, 7), (0, 0), (9, -7) 

16 Plot the eight points (0, 5), (3, 4), (5, 0), (4, -3), (-5, 0), 
(0, -5), (-4, 3), (^4, -3) and shew that they are all at the same 
distance from the origin 

253 We now return to the expression 23^+6 discussed in 
Art 249 Using the same values of as before, and putting y 
to represent the value of the expression, we have the folIo>ving 
table of values 


X 

3 

2 

1 

0 

-1 


-3 


11 

9 

7 j 

a 

1 ^ 

a 

B 


If we now plot the points given by each pan of values we maih 
L, M, N, P, Q, R, S in the adjoining figure 

It will be seen that they all 
he on a straight line This line 
may be produced in either 
direction, and is called the 
graph of the expression 2jr+5 

Since y is always equal to 
2jr-f5, the vanations of this 
expression are seen at a glance 
by noting the \alues of the 
ordinates of the different points 

The advantage of this graphi- 
cal method of illustration is 
that we can read off from the 
graph the value of y (that is, 
of the expression 2 j?+ 5) for any 
value of X 


Thus, from the graph, 

when y (or 2:p+5)=5l3, at the point A , 
and when —6, y = — 5, at the point B 

Note Any line drawn through a senes of plotted points is called a 
graph It 18 not necessanly a straight line 



Fxo 4. 
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EXAMPLES XV b. 

1 Plot the follow )ng series of points 

(1) (5, 0), (o, 2), (.1, r>), (6, -1), (o, -4) , 

(n) (-4,8), (-1.8). (0, S), (3,8), (G, 8) 

Shew tint thov ho on two lines i*cspcotn el y p**nllcl to the axis 
of y and the n\is of r Rend oil the coordniatcs of the point m 
which they intersect 

2 Plot the values gn cn in the follow ing table 


X 

2 

n 

“O 

B 

m 

B 

V 

2 

-3 

B 

-5 

s 


shewing that the} all ho on a cuitnm line through tho ongin 

3 If v= 2 x+ 10 , find tlio ^^llues of y when z has tho \nlucs 0 , 1 , 
3, -2, -5 Dnw the graph, and find the coordinates of tho points 
where it cuts the axes 

4 Clioo*»ing }our own scuts of \ allies for r, find and tabulate 
corresponding \ nines for y m tlio following cases 

(i) y-x, (n) y-x^3, (iii) v=x-5 

Draw the three graphs using the same pan of axes 

5 Using one pair of axes draw the graphs of 

(i) y=r>x, (ii) v=5x-l, (in) y=5x+C 

In this and tho preceding example wliat do 3 on infer about tho 
rclatno positions of the thieo lines’ 

6 Plot the graphs of 

( 1 ) y=2x, (u) yss-^x, (in) v=3x, (n) y= -3x 

What do you infer ns to the ffemral character of tho graxih of y^ax^ 
where a is any numerical qimntit} ’ 

7 Plot tho points gn cn in the follow ing tabic 


X 

Q 

3 

^ 1 

D 

-5 

0 

1 

B 

y 

5 

4 

0 

B 

0 

-5 

fl 

-3 


Join these points by a freehand emud line What is tho nature of 
the cur\o’ [Compare Ex 16, p 280 ] 
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254 Measurement on Different Scales In tlie foregoing 
examples ^\e Jia\e measured abscissae and ordinates on the same 
scale for the sake of simphuty, but theie is no necessity for so 
doing, and it 'v\ill often be convenient to measure the variables on 
different scales so as to get a better diagram 

For example, m d^a^\^ng the graph of y=6a;+3, 

'll lien X has the values 0, 1, 2, 3, 4, 
the corresponding values of y are 3, 9, 15, 21, 27 

Tlius some of the ordinates are much larger than the corresponding 
abscissae and ripidl} increase os x increases 
If these points are plotted ^nth x and y measured on the same scale 
it V ill he foimd that w ith a small unit (such as one tenth of on inch) 
the graph is incon\eniently placed with regard to the axes If a larger 
umt 18 used the graph requires a diagram of incon\ euicnt size 
[The pupil s]iould pro% e this for himself b}' tnaL] 

The incon\ onicnco ma} be a\ oided by measuring the > alucs of ^ on a 
cnnsiderabb smaller scale than those of x For example, let ns take 
one inch ns umt for a;, and one tenth of an inch as unit for then the 
graph of y=Gj;+3 'VfiU be found to be as m Fig 5 



Fio 5 

Note Speaking generally, whenever one variable increases much 
more rapidly than the other, a small unit should be chosen for the 
rapidly mcreasing variable and a large one for the other 

256 When a graph has been accurately drawn from plotted 
points, it can be used to read off (w ithout calculation) correspond- 
ing xTilues of the variables at intermediate points 
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Example From the graph of the expiesexon 6x+S^7zcZ tta tahie 
\ohen x=2 3 Alaofind the value of x which will Tiiahe the expression 
equal to 13 

Put y=6a;+3, then the graph is that given in Fig 5 Now we see 
that a;=2 3 at the point P, and here y=17i nenrl}' 

A^m y=13 at the point Q , and a:=l 66 verj nearly In reading 
off this lost result wo oWrvo that OR is greater than 1 6 and less than 
1 7, and we mentally dnido tho tenth in which R falls into ten equal 

g arts (» e. into hundredths of the unit) and jndgo as nearly as possible 
ow many of these hundredths are to be added to 1 6 


EXAMPLES XV. c 

[/n some of the following examples the units are specified , tn others 
the pupU u l^t to select suitable units for himself When two o; more 
graphs art tmolved tn the same piece of worL they must all he draicn on 
the same scale. In every case the units employed should be marked on 
the axes ] 

1 Choosing tho values a?=0, 1, 2, 3, 4, draw the graphs of 
y=2a5-8, end y= -2a;+8 Find the coordinates of tho point where 
tho> intcrscot 

[Unit for a:, one inch , for y, one tenth of an inoh ] 

2. With the same units as in Ex I draw the graphs of y=0-4rr, 
and Find tho coordinates of the point where they intersect 

[Use the values a:=~2, -1, 0, 1, 2, 3] 

3 Plot the graphs of 

(i) y=10;r+8, (ii) y=25-7a? 

In (i) read off tho \aluc of y when - A 
(ii) X y=16 

4. Using the values a:=s~10, -6, 0, 6, 10, 16, plot the graph 
ofy=|-2. 

Head off the value of x when y =3, and tho value of y w hen a;= - 15 

[Use a large unit for y See Art 254 ] 

5 Plot the graph of y=lla;+0, and find from tho graph tho value 
of tho expression llar+B when a;=sl 8 Also find as nearly as you can 
the value of x which will make the expression equal to 20 
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266 The pupil who has caiefully worked the foregomg 
examples will have inferred that the graph of every equation 
of the form y—ax+h (wheie a and 6 may have any numeiical 
values whatevei) is a straight line Also that the gi'aph of every 
equation of the foim y^ax\B a straight line though the origiTU 

Before going further the pupil should verify by trial each of 
the following statements 

(i) The cooidinates of the origin ni'e (0, 0) 

(ii) For every point on the axis of 't the value of y is 0 
(ill) For every point on the axis of y the value of is 0 

Note The points vhero a graph cuts the axes can always be found 
by putting y=0, a;=0 successiv elj** in the equation Thus m the 
equation ^=6r+3 on page 282 

when y=0, a;= -^=OIVI in the figure, 

when a?=0, y=3=ON 

The distances OM, ON are known as the rnieicepta on the axes 

257 Equations which contain no higher powers of r and y 
than the fii'st are called simple equations or equations of the 
first degree to distinguish them from eguatxoixs of higher degrees 
such as 7/=t3 All equations of the first degree can 

by suitable modifications be i educed to one of the forms 7/==ar, oi 
y=aT?+6, and since their graphs aie stiaight lines it is convenient 
sometimes to refer to them as linear equations 

Since a straight line can alwaj s be drawn when any two points 
on it are known, in dmwing a linear gi'aph onlv two points need 
be plotted The points where the line meets the axes (Ait 256, 
Note) will always sufiice, though they are not alwajs the best to 
select 

Example Draio the graph q/* 4x - 3y = 13 

13 

When y=0, (intercept on tlio x axis), 

13 

and when a:=0, y= (intercept on the y axis) 

As both of these values involve fractions of the unit, it would bo 
difficult to draw the line with sufficient accuracy In such a case 
it is better to find by tnal integral values of x and y which satisfy 
the equation 

Thus vhen a?=l, y=: -3, and when y=:l, a:=4 

The graph can now bo drawn by joining the points (1, -3), (4, 1) 
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258 In all the cases at piesent coiisideied the graph has heen 
a straight line obtained by fiist selecting values of ^ and y 
which satisfy an equation of the first degree, and then drawing 
a line so as to pass tliiougli the plotted points The method is 

S uite general, and it is easy to see that it may be applied when 
10 Vtii tables are connected by an equation whidi is not linear 
In such a case it will be found that a lino drawn tlnough the 
plotted points will take the form of some curve differing in shape 
accoiding to the equation which connects the vanables AVithout 
discussing such cases in detail we may obserie that, whenever 
two ^allable quantities depend on each othei so tliat a change 
in one pioduces a conesponding change in the other, we can 
draw a graph to exhibit their vaiiatioiis without knowing any 
algebraical i-elation betiveen them, provided that loe are furnished 
with, a sufiicient number of corresponding values accuratch/ de- 
termined 


But we fiequently haie to deal with cases in wluch a Imiited 
iiumbei of coiTespoiiding values of two vanables have been 
obtained by observation oi experiment In such cases the data 
may involve inaccuracies, and consequently the position of the 
plotted points cannot be absolutely lelied on Moreover we 
cannot correct iiiegulaiities in the graph bv selecting other points 
whose coordinates satisfy a given equation One method of 
piocedure is to join successive points by straight lines Tlie graph 
will then be lepresented by an iiiegiilai broken line, sometimes 
with abrupt changes of direction as we ]jas 3 fiom point to point 
In where no great accuracy of detail is i-equired this simple 
method is often used to illustrate statistical results A familiar 
instance IS a Weathei Chait giving the height of the barometer at 
equal inteivalb of time tp 

The chief disady-intago of this method is that, although it 

es a general idw of the total change that has taken place 
between the plotted points, it furnishes no accurate infonnation 
with legard to intermediate points 


o readings of a thermometer taken at intervals of 

2 hours beginning at 10 a.ni were 62 5”, 64°, 69 6“, 69“, 66 5”, 65 7" 

Draw a chart to shew the changes of temperature 

Let the hours be measured on the lionzontal avis, taking 5 dinsions 

verfa?a*i“*i^i fV® ^ ^ ^ H>«ning at 10 am On the 

It 60* * ^ division represent I® of temperature, beginning 
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After plotting tlio xioints furnished by the data of the question, and 
joining tliem by straight hues wo obtain the broken lm() PQRSTV 
shown in Fig 6 



But it IS contrary to oxponcnco to suppose that the abrupt changes 
of dii*cction at Q and R accurately represent tho change or tempera 
ture at noon and 2pm rcspecti\ely Morco\cr, it is probable that 
tho maximum temperature occurred at some time liotwcen 2 and 4, 
and not at the time represented at R, the highest of the plotted x>oints 
Now if tho chart liad been obtained by means of a sclf-rcgistenng 
instrument, tho grapli (representing change from instant to instant 
instead of at long intervals) uould probably ha\o been somewhat 
like the continuous waving cuno drawn througli the points pro'Nnously' 
registered From this it would appear that tho maximum temperature 
ocourred shortly before 3pm, and that TV (wluoh represents a "lery 
gradual change) is the only portion of tho broken line which records 
wth any degree of acouraoy tho >anntinn m temporaturo dunng two 
consecutive hours 

259 Although m the last example we were able to indicate 
the form of the curved line which iiom the nature of the case 
seemed most prohahlc^ it is evident that any number of cuives 
can be drawn through a limited number of plotted points In 
such a case the best plan is to draw a curve to he as evenly as 
possible among the plotted points, passing thixiugh some peihaps, 
and with the rest fairly distnbuted on either side of tho curve 
As an aid to drawing an even continuous curve (usually called 
a smooth curve), a thin piece of wood or other flexible matenal 
may be bent into the requisite shape, and held in position while 
the line is drawn When tho plotted points lie approximately 
on a straight line, the simplest plan is to use a piece of tracing 
paper on which a sti light line has been drawn T^Tien this has 
been placed in the right position tho extremities can be marked 
on the squared paper, and oy loining these points the approximate 
graph is obtained 
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Examplk The foUoxoing tahle gives statistics of the population of a 
certain couiUri/, lohere P ta (he number of millions at the beginning of 
each of the years specified 


Yeai 






1855 

I860 

li 

20 

22 

245 

28 

31 

31 

41 


Let t be the time in years fiom 1830 Plot the values of P vertically 
and <^066 of t honzontally and ahexo the rdalton {tefioeen P and t by a 
simple curve passing faxily etenly among the plotted points Find what 
the population was at the beginning of the yeais 1847 and 1858 

Take ono tenth of an inoh as unit in each case , also it will be 
con^enlent if we begin measuring abscissie at 1830, and ordinates 
at 20 

The graph is giA en in Fig 7 , it will bo seen that it passes exactly 
tlirough tmree of the points and lies evenly among the others 
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Fia 7 

The populations in 1847 and 1858, at the points A and B respeo 
tivoly, will be found to bo 20^ millions and 30 millions 

260 Wlien the graph is linear it can be produced to any 
extent within the limits of the paper and so any value of one of 
the variables being determined the corresponding value of the 
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otbei can be read off When large values are m question this 
method is inconvenient, the following example illustrates the 
method of procedure in such cases 

Example Corresponding zalues of x and y, some of which are 
slightly inaccurate^ are given in the following tahle 


X 

D 

n 

m 

8 

95 

12 

14 4 

y 

4 

8 

12 2 

13 

15 3 

20 

248 


Draw the most probable graph Also ^iid its emiaiion^ and thence 
determine the value oj y when \=S0, and the value of x when y=68 

Let 1 mch bo taken to represent 5 units along OX, and 20 umts 
along OY 

After carefully plotting the gi\ en points m e see that a straight Ime 
can be drau n passing through three of them (marked with a cross) and 
lying e^ enl} among the others This is the required graph 



Fia s 


Since the graph is a straight line its equation is of the form 
y=:oa;+t, 'uhere a and b are numenoal quantities ^\hlch we ha^e 
to find Since the lino passes accurately through the points (4, 8), 
(12, 20), these '\alues of x and y must satisfy the equation 
Thus putting a:=4, y=8, we obtain 8= 4a +6 (1), 

again, when a:=12, 2 ^= 20 , we have 20=12a+& (2) 

By subtraction, 8a=12, whence a=l 6 
Substituting this value in (1), we obtain 5=2. 

Hence the equation of the graph is 5x+2, and the coordmates 
of an^ number of pomts on the Ime may now be found by trial 

Thus when a:=80, t^=122. Agam when y:=:68, a:=^=44 

X O 
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EXAMPLES XV d 

[In Examples 1-5 the plotted pomU may he joined hy straight lines 
In other cases the graph is to he a straight line or smooth curve 
lying eienly among the plotted points ] 

1 In a term of 11 'weeks a boy^s places in his Form 'W'ere as 
follows 

8, 6, 11, 10, 9, 6, 6, 4, 2, 1, 1 
Shew these results by means of a graph 

2 The mean heights of the barometer in inches for the first 
10 da3s of January 1904 were as follows 

29‘21, 29 12, 29 00, 29*25, 29 37, 29*26, 29 46, 28 83, 28 66, 28 76 

Exhibit these vanations by means of a chart 

3 Tlic highest and lowest prices of Consols for the years 1895 
to 1904 were as folloi^s 




’96 ’97 

’98 

’99 

’00 

’01 

’02 

’03 

’04 

Highest 

lost 


1131 

nil 

1031 

971 


93J 

91i 

Lowest 

0 

CO 

105^ 110| 



96J f 91 

92* 

S64 

85 


Make a chart to shew these \anations graphically on the same 
diagram 

[A convenient scale 'W'lll be one inch to £10 vertically, begmning 
at So, and 0 5 of an inch to 1 3 ear honzontall^^ ] 

4. Make a chart to shew the vanations in French Imports and 
Exx>orts (m millions of pounds), for the ^^ears 1896 to 1903 inclusive, 
from the folloi;v*ing data 




533 

513 

63 0 

53 6 

51*2 

50 6 

499 

Exports 

206 

19 5 

206 

22 2 

258 

237 

22 2 

231 


5 Illustrate graphioally the vanations of FTational Re\enuc in 
the years 1898-1906 from the follo'wing data 


Year 

’98 

’99 

’00 

’01 

’02 

’03 

’04 

’05 

’06 

Tle\enuein \ 
millious of £ J 

95 

96 

105 

115 

127 

135 

125 

127 

127 


I AH. H s T 
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6 Plot a graph to shew the variations of population of a certain 
country from the following statistics, vhere P is the number of millions 
at the beginning of each of the years specified 


t 

Year 

1830 

1835 

1840 

1850 

1860 

1865 

1870 

1880 

P 

20 

221 

23 5 

29 0 

34-2 

38-2 

41 0 

49 4 


Find what the population was at the beginning of the years 1848 
and 1875 


7, The mean temperature on the first day of each month, on an 
average of 50 j ears, had the follouTug toIucs 


Jnn 1, 37% 
Feb 1, 38% 
Mar 1, 40% 
April 1, 45® , 


Mayl, 50®, 
June 1, 57®, 
Julyl, 62®, 
Aug 1, 62®, 


Sept 1, 59®, 
Oot. 1, 54®, 
Nov 1, 46®, 
Deo 1, 41® 


Represent these variations by means of a smooth curve ^ 

[The difiercnce of length of difierent months may be neglected ] 


8 

circles 


The following table gives approximately 
corresponding to difierent raciii 


the circumferences of 


c 

15 7 

201 

314 

44 

52-2 

1 

7 

25 

3-2 

5 

7 

83 


Plot the values on squared paper, and from the graph determine 
the diameter of a circle ^vhose circumference is 12 1 inches and the 
circumference of a circle whose radius is 2 8 inches 

9 For a given temperature, C degrees on a* Centigrade are e^ual 
to F degrees on a Fahrenheit thermometer The following table gries 
a senes of corresponding values of F and C 


c 

-10 

-5 

0 

5 

10 

15 

25 

40 

F 

14 

23 

32 

41 

50 

59 

77 

104 


Draw a graph to shew the Fahrenheit readi^ corresponding to 
a given Centigrade temperature, and find the l^hrenheit readings 
corresponding to 12 5® 0 and 31® C 
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10 Corresponding ^*alues of x and some of trhich arc slightly 
inaccurate, are gi\eu in tbc follo^nng table 


X 

o 

65 

12 

14 

21 

286 

315 ! 

y 

4 

48 

67 

D 

8 5 

11 

115 ' 


DnA\ the most probable graph From it find the \alue of x when 
y = 11 o, and the \-aIue of y ^\hLn arislO 

11 If W IS the weight in ounces required to stretch mi elastic 
string till Its length is I inchus, plot the follownng ^alues of W and / 


W 

25 

3 75 

6-25 

7 5 

10 

11-20 

/ 

85 

87 

9 1 

93 

97 

■jHi 


From the graph detomnne the uustrctchcd length of the stnng, and 
the weight the stnng will support when its length is 1 foot 


12* In an Insurance Socict\ the premium (£P) to insure £100 at 
diflerent is gi\en approximately by the following table 


Age 

20 

22 

25 

30 

35 

40 

45 

50 1 55 
( 

. P 

1 8 

1 9 

2*0 

23 

27 

3 1 

36 

44 

5 5 


Illustrate the same statistics graphically, and cstimalc to the nearest 
shilling the premiums for pLisoiis aged 34 and 43 


13 A manufacturer wishes to stock a certain article in muLiW sizes , 
at present he has five sizes made at the pnccs gi\cn bdow 


Length in inches 

20 

27 

33 

45 1 54 

Pnee m rupees 

11 

14 5 

20 

35 

48 5 1 


Draw a graph to shew suitable pnccs for intermediate sizes, and find 
what the prices should be when the lengths arc 30 in and 40 in, 

14, The pnee in pence of a standard Tro^ ounce of silver on 
Januaiy 1st in each of the ten rears 1891-1900 was 

45, 40, 36, 29, 30, 31, 2S, 27, 27, 28 

Draw a smooth qutae shewing its value approximately at any time 
dunng these ten y cars 
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16 Plot the points gnen hv the follo^nng measured values of z 
and y, some of which are slightly inaccurate, determine the most 
probable graph and find its equation [See Art 260 ] 


X 

11 

20 

30 

1 

37-2 

40 

51 3 

60 

71 

80 

y 

3 

D 

11 6 

15 

17 

232 

265 

33 

37 


From the graph find the correct \alue of z when y=16, and the 
correct value of y when a; =71 From the equation find the value of y 
It hen z=164: 


16 An India rubber cord was loaded with weights, and a measure 
ment of its length was taken for each load as tabmated Plot a graph 
to shew the relation between the length of the cord and the loads 


Load m pounds 

10 

12 

17 

21 

23 

26 

Length in centimetres 

36 4 

37 7 

40 5 

43-0 

443 

45 4 


What was the length of the cord unloaded^ Also find the load 
necessary to produce a length of 41 *2 centimetres 


17 The following table gi\es the population (in thousands) of two 
towTis P and Q at the beginning of ea^ of the years specified 


Year 

1835 

1845 



1875 



m 

24 4 

26 

29 5 

34 

40 

43 

50 

Q. 

34 

36 

38 4 

41 1 

43 

448 

46 7 


Plot the graphs on the same diagram, and estimate the population of 
each town at the beginning of 1870 In what year was the population 
approximately the same in each ^ 

18 At different ages the mean after-lifetime expectation of life ’0 
of males, calculated on the death rates of 1871-1880, was given by the 
following table 


Age - - - 

6 

10 

14 

18 

22 

26 

27 

Expectation 

50 38 

47 60 

44-26 

40 96 

37 89 

34-96 

34-24 


Draw a gniph to shew the expectation of any male between the ages 
of 6 and 27f and from it determine the expectation of persons aged 
12 and 20 







































































CHAPTER XVL 


^ Ratio and Proportion 

\261 ^Batio la the relation that one quantity bears to another 
of the the compaiison being made by consideiing Mhat 

multiple, put, or pnits tlio flrst quantity i*s of the second Tlius 
the mtio of one quantity to anothei is measuied by the f^aciitm 
Mchidi the tint IS of the second 


For example, the ratio 21 miles to 14 miles is the abstract fraction 
fr ^ Mntten 21 miles 14 miles, or 3 2 

^^62 The two quantities compaied in a ratio are called its 
temiR. The iirst term is called tne ^tocedent , the second the 
co nsequent 


\z63 Tlie teims of a ratio must be of the same hnd , foi 
instance, ^^e cannot compaie the magnitude of 21 miles xMth that 
of 14 tons But such a i.itio as ICiO lbs to 2 tons 5 c^^t is 
possible, since the quantities compaied nun be expressed in the 
same denomination, and thus the fli'st quantity may uc repiesented 
as a fmction of the second. 


264 Foi the puipose of compaiison latios may be i educed to 
percentages, as explained in Ait 138 [See also Art 207, E\ 2 ] 


Exampif 1 On a ctrlam day the exchange between London and 
Cnlcntta was 15 12 rttpecs to £1, aiid the exchange between London and 
New Yoih teas 4 80 dollars to £1 ?}7ia^ ratio docs the vahie of vpee 

bear to that of 1 dollar? 


Since 


15 12 rupees::; 4 86 dollars, 


1 rupee 4 86 _ 0 
1 dollnr~15 12^28* 


28 
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Example 2 Uudet fitandivfj the specific graMtA of a eoitd a^t the 
ratio viiloli the Treig-lxt of any rolume of It bears to the weight of 
an equal volume of water, find {comet to two fnf/mficant^figuies) the 
Bpeniic fpn^fty of ca^ »o?? haviiuf giten that 1 ciihxc inch of ca^t tron 
weighs 4 18 oz , and 1 cubic foot of watei icetghs 62 43 tbs 

Since 1 cubic foot of water weighs 62 43 lbs , 


1 cubic inch 


62 J 2 j< 1 G^ 
]2x 12x12°^ 


= 0 578oz (nearly) 


Now specific gravity of iron=: 


weight of 1 cii in of iron 
w eight of 1 on in of water 


18 

0 58“' 


EXAMPLES XVI a. 

Express the following ratios in their simplest fractional form 

1 Go miles 91 miles 2 259 maunds 925 maunda 

3 Rs 17 4n Rs 64 11a 4. 255 metres 1 105 kilometrea 

5 4|of£o 128 6d £6 15s 

6 VTrjte down as ratios in their simplest form 

(i) 6p m the Re , (n) la 9d in the £ , 

(ill) 2a 3p in the Re , (n) Ss 3^ in the £ 

7 Winch IS the greatest; and which is the least of the following 
ratios^ Express each as a percentage correct to three significant 
figures 

^76 8 a - . 17 owt. 2 qrs . . 695 metres 

Rs 6‘)0 4a' ' 1 ton 7 c\\ t 2 qrs. ' 1 529 kilometres 

8 Hanng given the following approximate equivalents 

(i) 32 mei7€8=s35 garde, (ii) 35 seers s=72 pounds, 

(ill) 4t titles = 7 pints, (iv) 2 hectares^ Gaaes, 

wnto down the approximate ratios of 

(i) 1 metre to 1 yard , (ii) 1 seei to 1 pound , 

(ill) 1 litre to 1 pint , (iv) 1 hectare to 1 acre 

9 annual rates on two farms arc respectively £33 8s 4d 
and £55 2^ 9d , the same rate per acre being ehargetf in each case 
compare as a ratio the acreage of the two farms 
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10 Two steamers perform the same passage la 2 da 3 *s 1 hour and 
3^ da 3 *s respcctn cl} compare their a\ crage speeds per hour 

11 Two trains tra\cl rcspectneh 44S kilometres in 8 hours and 
5W kilometres in 12 hours compare their average speeds 

12 Compare the rates of tn\clling of a hicvclist who goes 54*6 
kilometres in 2hrs 10 min and a train which travels 95*2 kilometres 
in 1 hr 42 mm 


13 Tu o men undertake to dn\ c a distance of 54 miles Tlio 
first performs the joumc\ at an a\ crage rate of 8 miles an hour 
The second, starting half an hour later, am\ es 15 minutes sooner 
find the ratio of their speeds 

^14 Consider the ratio 5 8 Add 10 to each term, and explain 
wh} the ratio i*? thus tjicrea^ed If 10 is added to the antcccaent, 
what must be added to the consequent m order that the ratio ma} 
be unchanged’ 


15 Shew that the ratio 8 5 is dimmtshed by the addition of an} 
positiNC quantity o to each term Find the %alue of a uhen the ratio 

becomes equal to -y ’ ^ 


(The BPeclfle g ip?.vlty of a solid substance is the ratio which the 
wciglit of any 'lolumc of it bears to the u eight of an equal volume 
of icater ] 


16 Given that 1 litre of water weighs 1 kilogram, and that 1 cubic 
decimetre of gold weighs 19 3 kilograms , uritc down the specifio 
gl•a^ it} of gold 

17 Find the specific gravities of the following substances, assuming 
in each case that 1 cubic foot of water u cighs 62 43 lbs 

(x) Sheet copper, having giicn that 1 cu ft of copper weighs 
543 libs 

(n) Cast lead, ha\]ng gnen that 1 cn inch of lead weighs 6 53 or 
(ill) Ztne, ha\nng gnen that 1 cn inch of zme weighs 4*05 oz 

r 

i' 18 The specific grant} of cast iron is 7*2. and of steel 8*0 Which 
lias the greater \olume, "lib of iron or lib of steel’ Two masses 
of iron and atctl have equal weights, find the ratio of their \olumcs 

j^A map and the country it represents arc similar fgureSf that is, are 

of the same sbajMJ, and cxcry length measured on the map bears a 
fived ratio to the actual distance it rcprc<^ents This constant ratio is 
called the scale of the map, and w hen expressed as a fraction w ith unit 
numerator is called its Representative Fraction. For instance in a 

map in which 3 inches represents 40 yards, the R F J 
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19 A map is drawn to the scale of 1 inoh to 100 miles , what is its 
Representative Fraction ’ 

On this map Madras and Bangalore are l-y inches epait, what is 
the actual distance ^ 

The actual distance betiveen Bombay and Capo Comonn is 830 miles , 
hon far apart will they be on this map ? 

20 On a map of South Wales a distance of 50 miles is represented 
by 4 5 Indies What is the scale of the map, tliat is, how many 
miles to 1 inch ’ Wliat is its Reprcsentatl^ e Fraction ? 

From Cardiff to Pembroke on the map is 6 6 inches , 
from Swansea to Cardigan is 3 9 inches , 

6nd the actual distances between these places to the nearest mile 


Simple Proportion 

^266 Four quantities are said to be in Propoition when the 
ratio of the first to the second is equal to the ratio of the third to 
the iou^th that is to say, when the /f?s^ig^t he ^ame_ fraction 
otjbh^secoiid that the third is of iKefimrih:' 

Foi example the numbers 14, 21 , 20, 39 are m proportion, since 

14_20 

This IS expiessed saying 

14 ts to 21 03 20 IS to 39 , 
or 14 21=20 39 

Similarly the numbers a, 5 , x, y are proportional if 

a_ar 

and the relation may be ivritten 

a b==x y 

Again the four quantities 

1 ton 12 out , 2 tons, 5a 4p , 6a 8p 
arc proportionals 

1 ton 12 owt _32 owt _4 
“ 6 ’ 


for 


and 


2 tons 40 owt 
5a 4p 64p 4 

Oa Sp “SOp ^5' 

from which we see tliat 1 ton 12 owt is the mme fraclton of 2 tons 
that 5a 4p is of 6a Sp 
Tins may ho wTitten 

1 ton 12 owt 2tonB=5a 4p 6a 8p 



SIMPLE PROPORTION 


297 


"^266 A statement expressing the equality of tno ratios is 
called a BXQPorfa9S» the four quantities compared aie the 
of the proportionT the first and last teims.are called the ^xtremes ^ 
and second and thud are called the means 

V Note. Since c\ cry proportion is the cmiality of tn o ratios, it follow s 
that the first and second terms must lie of the same kind, and the third 
and fourth terras must ho also of the same kind 

^ \267 Wlien four numbers are m proportion ihem o^ct 
extremes it equal to jhc product of Jhe means 
For suppose the four numbers a, b , aie piopoitionals , 

a r 


that IS, suppose 


b y 


Multiplying both sides by A\e ha\e 
or av=6x 

r 

^ When four quantities are in proportion, the last quantity 

IS said to bo a fourth proportional t o the other three 
Thus if a b^x y, then y is the fourth proportional to a, 6, r 
Thrace quantities cr, &, c of t he same kind are said^to be pro- 
portionals, when a b^=^ c ^ 

In this case c is said to be a t h^d proportional to a and b , 
and b is pid to be a meaiLP roP<^io n^ to a and c, and it will 


be noticed that 


KxASirnF 1 ^Yha^ xcetght has to 165 tons the mtio of *I to 11^ 

Let X denote the required number of tons , 

*'■“ ife=n- 

*=^x 105=105 

So tliat the required weight is 105 tons 

E\amile 2 ]Vhat mm of money has to Rs 2 la 4p the same raho 
that 1 ton 4 cict has to 5 cict ? 

Let X denote tlic required number of rupees , 

X _ 1 ton 4 cwt _ 24 cwt 24 
5 cw t ^ 5 cw t 6 ^ 


then 




5 


a?=^x2-jV=10 


So that the required 8um=Rs 10 
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Exampie 3 Find the 3"* term in the proportion 
1 6S 2 52=a: 4-29 


Here 


16S_ X 
2 52 ^ 4 - 29 ' 

1 68x4-29 


=2 86 


Example 4 Find the 4*^ proportional to 

9 6 Kg , 7 2 Kg , 28 8 metres 


Here %re ha\ c 


9 6 Kg _ 28 8 metres 96_ 28 8 
7*2 Tv^"” :i; metres ’ 72“" a; 


Hence, as explained in Art 132, 

a;=2SS'<^=21 6 


required 4^^ proportional =21 6 metres 


[CHAP 


EXAMPLES ZVI b 

1 What number has to 65 the same ratio that 9 has to 13 ’ 

2 Find the number which is to 6 8 as 8 1 is to 7*2 

3 What sum of mune\ beai-s to Es 32 the same ratio that 85t 
bears to 114’ 

4. Find the sum w Inch has to Rs 4 At. the ratio 05 110- 

5 What sum has to £9 18s the same ratio that 1 ton 1 owt has 
bo 2 tons 14 cw t ’ 

6 To what weight does 8*25 kilograms bear the ratio 55 7 ’ 

Find the fourth proportional to each of the following sets of 
numbers 

7 24, 51, 104 , , 8 t, V. ^ , 

9 5 6, 46, 0 63, 10 06=, o4, 1 

a 

Find the third proportional to 
11 05, 15 12. 3h 7 

13 5 6, 0 84 14. o, 5 * 

Find the mean proportional betw een 
15 7. 63 16 ^ 

17 1 3, 0 617 18 aPb, aV^ 
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Find the missmg t<jrms in <nch of the follo\ving proportions 

19 Rs 15 [ ]=17 51 

20 27 39 =[ ] SG4: metres 

21 3 15 tons [ ]=15 44 

22. Rs,S Rs 27 =2S0 miles [ ] 

23 [ ] £50 9^ =4 tons 27 tons 

24. 'nrd II feet =750 metres [ ] 

25 12 trancs [ ]= 291 grams 3-201 Kg 

23 One cubic inch of steel weighs 4 61 oz., and one cubic centimetre 
of steel weighs 0-2S or Express as a dcoim-il (correct to ti\ o signihcant 
figures) the ratio of 1 cubic centimetre to 1 cubic inch 

27 Tind a rough cqunalcnt of 1 ton in kilograms, it being given 
that the ritio ol a kilogram to a pound is ncarh 11 o 

28 Taking the ratio of a \ ard to a metre as appro\imatol\ 200 219, 
find to the nearest metre the*cquivalcnt of 2920 Jards 

29 The ratio of a li tre to o^pint being ncarh 7 4, find roughly 
the number of gallons m 

30 The specific gra\itics of copper and cast iron arc rcspectivcly 
S*C and 7*2 , find, correct to one decimal ficure, the weight of a cubic 
foot Ol cast iron, haxang gi\cn that a cubic foot of copper weighs 
5 17 3 lbs 


Simple Proportion by Mnltiplymg-ratios 


269 From the preceding Articles it will be seen that when 
tliiee terms of a propoition are guen, the fourth term niaj be 
found b\ multiplying one of the giten quantities a ratio 
foimed from the remaining two The method is more fulh ex- 
plained below 


Example. 1/ 75 ibs of a certain tea cof>t Rs 56 4a , hoic murh 
ehoidd be paid jor 24 ’ 


It will be seen at once that this question max lie sohetl In the 
Unitary Method, as cxplumcd in Chapter \ir , but we may reason 
more dircctlj from tlic principles of proiKirtum 
For It IS evident that as long as the pnee per lb remains the same, 
tIicrfqmr€dco8ttBthesa7nejractionor'Rs 56 4a thnl24lbs t«»q/ 75 lbs.. 


that IS, 


requircfl cost 24 
Ks 56 4 a ”75 * 


. requited cost =Rs 56 40. 

= Rs IS 


24 

76 
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That 18 to say, noticing that the required cost must be less tlian the 
given cost in the ratio 24: 65, ice may at once multiply the given cost by 
the fraction ^ (less than unity), \rhicli m o miy call the multiplying ratio 

270 This arrangement is further illustrated by the following 
examples which should be caiefully conipaied 

Examptf I A pumjnng-enqine of horse power ixtiscs SQ6 gallons 
per minute from a shaft of a certain depth What hoise-power is needed 
to raise 561 gallons per minute fiom the same depth ^ 

Here 306 gallons are raised by 54 horse power , 

561 gallons req^ power 

[Now if the number of gallons is incrcasedy the horse TOwer must 
bo proportionately tnci eased That is, the required horse pou er 
uill oe greater than 54 in the ratio 561 306 Hence the multiplpng 
ratio IS the fraction |||, greater than unity^ ] 

required horse power =54 x 
-- ^ =99 

Exampi^e Z a motorcar runs for 2\houi8 at an average speed of 
25 miles an hour How long trowfef it tale to coter the same distance 
at a speed of similes an hour^ 

At 25 miles an hour the car takes 3^ hours , 

42 miles an hour req^ time 

[Now if the speed is inci eased the time required is proportionally 
decreased Tliat is, the required time will be less than 3^* hours in the 
ratio 25 42 Hence the multiplying ratio is the fraction less than 
unity ] 

tlie required tinie=3- hours x ^ 

=2y^~hours=2hrs 5 min 

271 Tlie reasoning which guided us in forming the multiplying 
ratios in the last two examples should be careful!} noted ana 
compared 

In Example 1, the greater the quantity of water raised, the 
greater the necessary horse-powei Double the quantity of water 

ould require double the horse-power , and half the quantity of 
water would require half the horse-power In fact, if we multiply 
the quantity of water by an'v nunilier m (whole or fractional) 
we must also multiply the horse-powei hy the same number m 
In this case the required horsepower is said to be directly 
proportional to, or to vary directly as, the number of gallons 
to be raised 
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In Example 2, the greater the speed, the le^s aviU be the time 
rcquiicd To double the speed \>ould AaZrethe time , and to halie 
the speed Tvould double the time In fact, if Me mxdUplytho speed 
bj am numboi w? (wliole oi fi’actionai) mc must divide the time by 
7?r In this case the tunc is said to bo inversely proportional to, 
or to vary inversely as, the upecd 

Tlic^e tests for direct and in\ei’fc>e proportionality will be further 
dl^cusscd and illustrated giaphicall^ in a latci section [See p 308 ] 


EXAMPLES XVI c 

1 the nittliod of niulliph mg ratios, find 

(i) the sum greater tlnn Rs IS in the ratio 11 9 , 

(ii) the weight greater than 3j tons in the ratio 12 5 , 

(in) the sum less ilnii £14 in the ratio !*> 24, 

(i\ } the length Ic'^s th in 9 Km 4o0 m in the ratio 17 135 , 

(\ ) the sum greater than Rs 12 8 a in the ratio of 13 tons 10 tons 

(m) the M tight less than 3 lbs 4 oz. m the mtio of 2\ ^ds 4^ ^ds 

2. A month s vages of 10 men nnionnt to Rs 5o , hou much Mould 
24 men earn in the s«iTnc time at the same ratc^ 

3 A acssel sails 74 miles m 12 liours , Mhat distance Mould bo 
covered in 71 hours at the same speed ' 

4 On a celt tin map 7 inclics represents 119 miles, what length 
rcprcscKts 153 miles’ 

5 If a siipplv of rations vnll Kst 87 nten for 2C dajs, how long 

Mill the Paine supply last 5S men at the same rate of jssuvt’ * 

6 Steaming at the rate of IS knots a pas<sigc is inndo m 180 hours , 
how long Mould the same pas«iagc take at the rate of 10 knots ’ 

7 A tap adnuttuig 20 gallons a minute fills a tank in 21 minutes 
Hom long Mould a tap admitting 56 gallons a nimiito take to fill the 
tank ’ 

second class for a jounio 3 of 200 nnlcs 
being Rp 3/ 8a , what should bo the second class fare for a iourne\ 
of 420 miles’ ^ ^ 

9 On tlio plan of an estate n distance of 110 5 ^ards is represented 
h} 5~ inches What distance is represented b}*" 3 inches ’ 

10 An Atlantic Liner will make her passage in 5 da 3 S, if she 
maintains a speed of 22^ knots What must he her average speed if 
her time is to bo reduced to 4i davs’ 
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11 In a coal mine the ^vln(ilng engine raises the cage m 87 minutes, 
when ifc works at 30 ro\olution 8 a minute if it increases its speed to 
42 revolutions, how long will it take to raise the cage’ 

12 ( 1 ) A gang of men has been earning £56 a week If their rate 
of pay per hour js increased m the ratio and their hours of work 
unaltered, what will be their weekly earnings ’ 

( 11 ) A gang of men is paid at the rate of ihd per hour each If 
their hours of work per week are reduced in the ratio while their 
total weekly earnings remain the same, what is tlieir new rate of pa}^’ 

13 ( 1 ) Twro motors A and B travel for the same time, ^^s speed 
having to B'b the ratio 21 16 A goes 57^ miles , how far does B 

( 11 ) A and B tra% el a certain distance at the above relative speeds 
A takes 3 lirs 12 min , how long does B take ’ 

(in) A and B tra\ol a certain distance, time ha^nng to B*b the 
ratio 16 21 A travels 28 miles an hour , what is B'b speed? 

14« If 9 I yards of cloth are worth 52 rupees, find the 'value of 
353 urds ^ 

15 The weight of an oak beam 5 6 metres in length is 96 kilograms. 
Find the weight of a like beam whoso length is 7 7 metises 

16 Find the \alue of a kilolitre of wine, of wliioh 7*2 litres can be 
obtained for 27 shillings 


17 If silk IS bought at the rate of 15 5 ^^aids for 130 Hs 20 cents, 
find the cost of 100 ^ards 

18 If 17^ cubic feet of el go to the ton, how many hundred* 
w eight go to the oubio yard ’ [Answer to the nearest unit onl^' ] 


19 An express is timed as follows Paddington, dep 11 Oam , 
Bristol, arr 10pm, dep 1 10, Exeter, arr 233, dep ^41 , 
Plymouth, arr 3 48 The whole distance is 246 miles What is 
the average running speed per hour’ What is the average speed 
including stoppages ’ v 

20 On crushing a sam^ile of quartz weighing 18 tons, a company 
extracts 23 62 oz of gold^ Estimate the yield per 100 tons [The 
answ er to be in ounces correct to the 2"'* decimal figure ] 


21 If 214 5 metres of wire of a certain diameter can bo drawn from 
13-2 grams of gold, what length of wire of the same size would be 
gi\ cn by 8 4 grams ’ 

22 If the diameter of a circle is 15 metres, its oiroumference ^ 
found to be nearly 47 12 metres Find approximately the circum- 
ference of a circle whoso diameter is 11 metres ^ [jN" B OxixumfeimUB 
of circles are dxrecfly propoiixonol to their diameters ] 
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23 Tho back and front wheels of n carnage have diameters of 
4 feet and 3 j feet res5X)ectivel> When thi. former lias madu 259 
revolutions, how man> rc\oIattuii5 has the latter madc^ 

24 Two wheels w hose diameter are 41- feet and 5 j feet rcspcctn ely, 

arc geared together b> an endless strap passing o\ci their circum 
fcrcnccs. When the smaller wheel has made 220 rc\ olutions, how 
inan\ w ill the larger w heel lm\ e made ’ ^ 

25 One cubic inch of lead weighs 6jOX. Find m ounces, correct 
to the nearest hundredth, tho weight of 1 cubic ccntinieire of lead, 
hamig given 

Iciucm Icu in =100 1639 

26 A trim runs at an a\crago rate of 40 4 kilometres an hour 
how man\ milts arc tra\elled in ISminulcs [Reckon 1 Ivm =|-niilc, 
and remember tint the result will lie onI\ approximate ] 

27 Tlio Representatne Fraction of a map is what 

scilc is It drawn (m mile^ to the iiicli) ** hit length on the map 
will rcpre**<'nt a di^sUincc of 7 6 miles’ \\ hat distance >vill be repr<f 
sc itcd bj 2 55 inchco ’ 

28 TJic distance from Chester to Oirhsle is llS^milc^;, and is 
ropre*fentcd on a certain nmp h\ 7 5 inches To what scale is the 
mtp drawn (in miles to the inch)’ hit is Us Reprc‘Jcntati\o 
Fraction' Tlio distance Ihitwcon Newcastle ind fehcffield is repre 
sented b\ G 9’_^whftt is the actuil distance to the nearest mile’ 

29 A pipe deli\Trs 255 G litres of water in 27 minutes Find 
in litres, and hence in lilogrums, how much witcr can lie obtained 

in lx hour 

30 Find ronghh m how mine minutes 1 cwt of water could 
be drawn from n tap which discharges 420 litres m 1 hr 6 min 

t ^Kg =2Vlb3.^catlv 3 


272 The followwng cxiniplcs differ from those of the pre- 
ceding Exercise onlj in requiring sonicwnat nioie numerical work 
T!\Tien the tei ms which form the multiplying ratios are compound 
quintitie**, they must be brought to tne same denomination In 
certain cases it is best to re<1uce to the liighest common denomi- 
nation, m others to the lowest, sometimes to an intermediate 
denomination 


Example! 1/15 mds 39 m of potatoes cofI Us 2G 10 a ^ how much 
could he houfjht for Rs 34 12 a ’ 

Hero Rs 2C 10 a« bu3s IGmds SOsrs 


Rs 34 12 a 


weight 


19 
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Hcncc required MOignt=15 mds ^9 srs x ^ 26To " a^ 
=639 8rs 

26^ 

=639 srs 
=834 seers 
=20 mds 34 srs 


Example 2. A hanhnipC^ debts amount to £5432 10s , and hts 
available property ts valued at £803 7s , how much (to the nearest penny) 
can he claimed on a debt of £40 12s ^ ^ 

Debt Fkopebt\ 


£5432 lOs £803 7s 

£40 12s reqf- daxm 


Proportional claim on property 


V 12s 

= £803 /S X , 


£5432 10s 


=£803 35 X 


£40 6 
£5432 5 


=£8 0335 x =^^ 
o 4325 

=£6 004, to 3”* dec fig 
=£6 Os Id 5 to nearest penny 


8*0335 
4*06 
82 1340 
4820 

W^^)82j8100(6*(K)89 

210 


47 


EXAMPLES XVI d. 

^ L A workman’s wages for 28 weeks are Bs 141 12 a , at what 
rate is this for the year? [Reckon 1 year =52 weeks ] 

2 A coal merchant bu^'s 700 tons of coal for £1404 Is 8d , ^nhat 
should he gi\ e for 48 tons at the same a\ erage pnoe ? 

3 If 23 dozen of m me cost £49 1^ , what would be the cost 

of 56 dozen bf the same kind ? 

4. The weight of 42 cubic feet of coal is 1 ton 9 o\vU 1 qr , what 
IS the weight per cubic jard? 

6 A dbach when actually travelling covers on an average 39 miles 
IS 5 hours, how far would it go between 8 50 a.ni and 5 40 p m , 
allowing half an hour for changing hoiECs ? 
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6 If Sj-maunds of potatoes cost Rs 4 la , what will 2xniatind8 cost’ 

\7t A man Malking at the rate of Sf^^miles an hour could walk from 
his house to the railway station in 1 hr 40 min long u otdd he 

take to do the same distance at the rote of 3^ miles^an hour ’ 

8 How man} loads of can be bought for Rs 32 8a, if 

27 loads cost Rs 22. 8 a 

*• "N 

9 A dealer makes t^vo purchases of sheep at the same a\eragc 

E rice, paying £101 ds 3d for one lot and £160 13s 6d for the other 
f there are 33 sheep in the first lot, hoiv man}" are there in the second ’ 

10 How many seers of oil can be bought for Rs 29 in a market 
where 46 seers cost Rs 16 6 a 

11 If Rs 2 4a IS paid for the carnage of 2 mds 30 srs o^e^ a 
distance 76 miles, hoi\ far should G mds 10 srs be earned for the 
same sum ’ 

12 The rent of 9 acres of land being £10 10s , how much rent 
should be paid for 3 roods 32 poles at the same rate ’ 

13 The pnee per ewt of a certain commodity is £1 3s Ad , what 
ueight of it should be supplied for £21 168 8cf ’ 

14. If the produce of one sixth of an acre is 1 cwt 3 qrs 4 lbs , 
hou much uould be }aelded at^the same rate b} 4ao 2r ’ 

15 A man’s expenses for 4 w eeks 6 days amoiihted to Rs 28 14 n , 
how much w ould he spend at the same rate for 6 "u Seks 4 days ’ 


{On rates tn the Re or £ ) 

[A bankrupt’s assets are such parts of his property (or the rsluo of 
them) as are available for distribution among liis creditors m proportion 
to the sums severally due to them ] 

16 If a bankrupt’s debts are Rs 2620, Ins assets Rs 1890, how much 
can ho pay in the Re ’ 

17 A bankrupt owes his creditors £1620, and his assets amount 
onl} to £348 68 8cf How much can he pay in the £ ’ 

18 A bankrupt’s debts amount to Rs 600 and his assets to Rs 410 , 
'll hat will a creditor reoei\ e to whom he owes Rs 125 ’ 

X 19 How much can a man claim for a debt of £141 l8 from a 
bankrupt *1111086 debts amount to £1792, and *ahose whole property 
IS only worth £1344 ’ 

20 A bankrupt whose liabilities are Rs 1250 pays his creditors 12 a 
in the Re What are his assets, and what is the loss to creditor to 
*nhom he owes Rs 160’ 


I AR H 8 


U 



306 


ABITHMLTIO 


[chap 


pncomo tax is charged (witli certain exemptions) at the rate of so 
many pie in every Re , or pence in e\ ety £, of full or gross income, the 
remaining income is said to be net ] 

21 If income tax is C p m the Re , show that 

(i) taxssgross income x , 

(ii) net income-gross income x , 

(in) tax=net income x 

And write down the corresxxmding relations ^lien the tax is rrp in 
the Re 

22 If my gross income is Rs 1563 8 a , w hat is my net income after 
paj'^ment of income tax at 4 p in the Re ’ 

23 A man’s gross income is Rs 6100, and on this he has liabilities 
amounting in all to 3 a 9 p in the Rc Wiiat is his net income ^ 

24. What IS the gross incomo of a man ho pays Rs 59 5 a 4 p as 
income tax at 4p in the Ro ^ 
f 

f ' 25 After pacing income tax at the rate of 5 p m the Re , mj neb 
^income 18 Rs 2150 8 a How much tax ha\c I paid^ 

^ [Rates are local taxes payable by the occupier of a house or land, 
and charged at so man} pence in over} £ on the rent, or on a certain 
proportion of the rent called the rateable value of the property ] 

26 The poor rate being Is 8d in the £, what is tho rateable ^aluo 

of a property uhich pa}S a rate of £208 6^ ’ 

27 The rateable \’aluo of a parish is £5676 13? 4d , uhat do the 
rates amount to at 2^ 7^ in tho £ ^ 

28 A man’s income was reduced to Rs 5264 after lie had paid 
income tax of 4p m tho Ro What would ha\o been his not incomo if 
the income tax had been 5 p in the Re ^ 

29 After pa}nng income tax at xOd in the £, and hia other rates 
which exceed blio income tax by Id m the £, a man has £584 left 
What 18 his gross income ’ 

30 In a certain year exemption from income tax was allowed on 
£120 out of an lucorng^not exceeding £(M)9 !l and tlic rest was taxed at 
9d in the £ Imid £17 5^ 6d os j|||||H^pix What was m} total 
income WhertTw as my net incdat^* 

31 In the year 1907 earned income (that is, income ansing from a 
profession) was taxed at 9d in tho £, and unearned income (that is, 
income arising from property) was ta^ed at Is in the £ If I [laid 
£70 Os m all, and my earned incomo was £1174, what was my un* 
earned income ^ 
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32 On 1 ccrlnin map 4 7 inches represents a distance of 70j miles 

Wliit length w ill represent *52 J miles ’ [Ans^^ cr to the nearest tenth 
of nn inch ] Wh it is the Fcale of tins max) (in miles to an inch) ’ And 
nhit 1^ Its representatne fraction ’ / 

33 A Con\ alesccnt Home siixiports 73 patients at an avenge mouthy 
co«t of Rs 24ri0 Fuid to the nearest rux>ec the cost of maintaining 
105 patients nt the same rate 

34 At on aicragc spectl of 71 *2 Km an hour a certain journey is 
performed ni 2 hrs IG min Find to the nearest minute lion long the 
same joumci \v oiild take at 53 S Km an hour 

35 Freight on a consignment of goods for a passage of COO miles is 
R*' 434 10 a What should Ikj the freight on the 'eamc goods for 
423 miles at the same rate jicr mile’ Answer to the nearest pice 

36 pa>ing an annual premium of Rs 5S 15a ^ I insure ma life 
for Rs 1500 Find to the nearest nix>cc for what sum I might insure 
for a premium of R*? 48 7 a 

37 Find to the nearest gram the weight of 78*0011 cm of sihcr. 
It Ijcnig gi\cn that the weight of equal \olumc3 of eiher and water arc 
inthcr\tio21 2 

38 On a gross income of £1253 I pay incone ta\ at the rate of 
iyl m the £, and then Ka\c 3-» Cr? in c\er\ x>ound that remains Find 
to the nearest xKiiind what income remains for current cajiciiditurc 

39 A contractor undertook to huild a light railwat for £5000 in 
two sections the first section consisting of 18 740 Km of line, the 
Focoml of 6 5C0 Km When the first scclion w as complete he found 
Ins e\pciiditurc had liccn £3704 Supposing the sccona section could 
he Inn It at approMmnteh the same cost per kilometre, estimate his 
|irohahlc gam or lo*is [^Tcglcct fractions of n xiound ] 

40 The weight of a steel wire is 2ylbs to the 3 'ard find 
approMiuateh how man^ kilograms go to the metro [Assume 
1 metro 1 annl=35 32, nearh and lKg=2\lhs nearly, these 
data l>cing onlj n^ar enough togii o a result true to one decimal place ] 

41 A rainfall of ^ inch gnes approvimatcU 11,344 gallons x>ci 
acr*' Lxpress this rainfall approximatUj in*^ litres x)cr hectare 
[1 litre = ljpinl, and 1 lie‘Ctare=2j acres, ncarlj ] 

42. The weights of equal \olumcs of gold and water are in the 
ratio ^6 5, and a cubic inch of w ater w cighs 0 58 oz Find the a olumo 
of a nue'get of gold w cighing 8 7 oz. Answ cr to the nearest hundredth 
of a cubic mob 
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Tests of Proportionality. 

Proportion illustrated Grapliically 

273 In the foregoing examples no difficulty 'v^ill have been 
found m lecognising the iiropoitionality of the quantities in\olvei 
For instance, when men are all paid at the same rate and for the 
same time, the total mm paid is proportional to the number of men 
For if we know that a given number of men require a certain 
sum, then m times the numbei of men requii’e m times the sum of 
money, whatever number (nhole or fractional) we take for m 
[Alt 271] For a similar reason, when speed is uniform, the 
distance covei'ed is proportional to the time and so on 

274 But two quantities which aie so related that when one is 
inci eased oi diminished, the othei is also increased or diminished, 
are not uecessaiily pioportioiial 

For instance, when we increase the side of a square, w e increase the 
area , but the side and area of a square are not proportional , for on 
doubling the side, we multiply the area by 4 , and on (ruling the side, 
we multiply the area by 9 

A^in, a body dropped from rest falls 16 feet m the first second, but 
not 32 feet in the first 2 seconds, nor 48 feet in the first 3 seconds , for 
the speed is continually increasing Tims the distance travers^ is 
not proportional to the time 

275 Direct proportion may be thus illustrated grapbically 

Consider the senes of values of randy gnen lu the table below, 

and in each case simplify the ratio y a? 


X 

45 

0 

12 

16 5 

195 

y 

3 

6 

8 

11 

13 


We find 


3 II 13 _2 

45 9 12 165 195 3* 


so that, for each pair of values gi'ven, the ratio - is constant f 
since in all cases ^ 

V 2 2 

-= 3 , or 

Either of these equations expresses the fact that 

!/ IS directly propottional to x, 
y vanes directly as x 


or 
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Now plot the points given by the above pairs of values of 
X and y in the table, and let them be denoted by P, Q, R, S, T, 
as in Fig 9 It will be found that all these points he on a straight 
line passing through the origin 



Note The reason for this may bo stated as follows Draw the 
oidmates PA, QB, RC, Then if in the nglit-angled tnangles 
PAO, QBO, RCO, , the vertical sides PA, QB, RC, bear a fixed 
ratio to the horizontal sides OA, OB, OC, , then all the triangles are 
similar^ that is, hn\e the same shapes so that they will all ]ia\e the 
same angle at O, and accordingly the points O, P, Q, R, a\i 11 fall in 
the same straight lino [See School Geometry^ p 265, Theorem 04 ] 

276 From the above reasoning and experiment we infer 

(i) that if X and y aie directly pioportional, then y^ax for 

e\ery pan of corresponding values, where a is some 
constant multiplier 

(ii) that the gi'aph of y^ax is a straight line thiough the 

origin [See Art 256 ] 

Example. In a certain mine it ioas arranged that the rate of loages 
should rise or fall when the price of coal rose or fell The follomng 
table shews corresponding prices and wages 


Price per ton at pit’s mouth, 

10s 

12a Gc? 

14a 6(2 

16s 

Wages per week, - - - 

22a 

27s 

30a 

32s 


Determine graphically if the wages are proportional to the prices 
If noty tale the fist pair of prices and wages as the standard, aialf^id 
graphically what wages would he propoi txonal to the / r r- ""v 
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Measure prices horizontally, taking 0*210 to repicsent la Meastiro 
wages \ertically, taking 0 1 in to represent la Plot the x^oints given 
by corresponding values in the table , call these P, Q, R, S 



We see at once that these points are not on a straight lino through O 
Hence the given ^\agcs are not proportional to the pncea 

If now we draw and produce the line OP, wo obtain a graph for 
evor}^ point of w Inch tlio ordinate has to its abscissa a constant ratio, 
namely that of PM to OM, that is, of wages 22a to price lOs 

Wo ha^e now to produce the ordinates of Q, R, S to meet the 
gnipji OP, and on measurement the now ordinates are found to be 
2 75'', 3 17", and 3 52*, representing appro vimately wages of 21s dd , 
31s Sd,and 35s 2d ^ ^ 
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277 It \m1I now be seen that a graph accurately drawn on a 
suitable scale may often be used as a ‘ready reckonei * 

It IS particulaily impoitant that the pupil should draw his 
diagrams on a suflicientlj large scale, ana that he should be 
careful in the choice of units These should always be clearly 
niaiked on the axes 

Exaotle. Gtren that 5 5 caitimctres are approximatdi/ eqml to 
2 Id tnches, dmw a graph to comert any number of viches %iUo ceiUi- 
metres f 07 ceiUtmelres into viches 

Suppose y inches are cqunalent to x centimetres, then it is clcai 
that the ratio of y to 2 15= the nitio of a; to 5 5 , 

* 11 . V X 215 

that IS, 515=55' 

which IS an equation representing a line through the origin, and to 
draw the grapn it is onl> neccssaiy to mark the position of one other 
point Hcnco if wo plot a point P whose coordinates are 5 5 and 2 15, 
OP IS the required graph Sec Fig 11 on the next page 

B 3 taking ] 0 dn*isions of the paper as unit on each axis the ruled 
lines will mark tenths of the unit We can thus read acenraidy to 
one place of decimals The second place can lie judged bj the eje 
to a fair degree of acouracj as explained in the example of Art 255 

Thus to find the eqnnalent of 3cni , wo observe that the ordinate 
RM is greater than 1 1 and less than 1 * 2 , and wc estimate its \aluc as 
1 17 fience 3 cm = 1 17 in approximate!} 

From the graph wo may read off the following approximate 
cqui\alents 

1 om =0 39 in , 1 in =2 56 cm , 

4oni=15Gin, 4G0cms=180in 

Similarly any other equivalents may he found- The student will 
find it interesting to check the accuracy of Ins work by calculating 
equivalents from tlie equation of the graph 

Notf The sire of the page docs not admit of a diagram large 
enough to read the equivalents for large numlicrs But if accuracy to 
onlv one place of decimals is required, wo may use the diagram in the 
following waj After using the data as already explained to obtain 
an accurate graph, if wc now suppose the unit on each axis to be one 
division of the paper, we can read off results as follows 

15 om = 5 9 in-, 38 cm = 14 8 in , 

8in=20 4cm, 19 5 in =60 cm 

Here we read the integers accoratcl} and judge the tcntlis 



ABITHMBTIC 


tii 



[OHAP 


Fia 11 --Rclatlou between inches and contlmotres. 
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278 Inverse ProportioiL Suppose that a distance of 25 miles 
IS to be covered at a uniform speed. Let us find what tunes the 
journey vould take at 1, 2^, 5, 7, 10, 15, 25 miles per hour 
respectively 

Here as the speed rncreatesj the time decreases , and if any sj^ed 
IS multiplied bj jti, the corresponding time is divided by m That 
IS, the time is inversely proportional to the speed 

Let X denote the speed in miles per hour, and y the corresponding 
time in hours 

Then, by finding values of y corresponding to the above given 
values of x, vre may complete the following table. 


X 

n 

2^ 

5 

7 ^ 

10 

15 

25 

y 

25 

10 1 

5 

“is 

2r 

1§ 

n 


We observe that for each pair of corresponding values 
xyy=25j so that y=25xi 
Thus when 7/ is inversely projiortional to x, 

y vanes as - (i e as the reciprocal of x) 

X 

Is ow plot points from the above pairs of values of x and y, and 
draw a freehand carve through them 



variations of two quantities which are inversely proportional 
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IiXAUFliES XV1« G 


{Tt&is qf proportionahty ) 

1 As a boy grows oldor he grows taller, does his height vary 
directly as his age ? Give an instance 

2 A hoy can run 100 yards in 12 seconds , can he run a mile in 

. 1760 , 


12 see X 


100 


3 A tram travels 380 yards in the first minute after starting 
from a station Can 30 U say hou far it uill have travelled in the 
first 5 minutes, 11 minutes, minutes^ 


4 A shell leaves a gun with a muzzle velocity of 2100 feet per 
second will it traverse 6300 feet m 3 seconds, and (2100 x tu) feet in 
m seconds ^ Gn e a reason for your answer 

5 If you had a number of leaden balls of difibront sizes, would 
you expect thoir weights to be proportional to their diameters’ If 
not, u ould the weights or the diameters increase more rapidly ? 

6 Suppose that with engines of 1000 horse power a steamer of 
a certain size and build can make a smed of 11 knots C^n 30U 
suggest a reason whj engines of 2000 H.F would not suffice to drive 
the same boat 22 knots , nor enmnes of 3000 HP at 33 knots ’ Is 
the speed of a steamer proportioniu to her indicated horse power’ 


{Graphical Examples ) 

7 Assuming that 16 rupees are equal to 21 shilhngs draw a graph 
to shew the relation between rupees and shillings for on} sum up 
to £5 

Read off (i) the number of shillings in 13 rupees , 

( 11 ) the number of rupees m £4 

Shew that £2 155 is "v ery nearly equal to 42 rupees 

8 Gnen that 20 litres=4 4 gallons, draw a graph to convert 
litres to gallons or gallons to litres 

Express (i) 2^ gallons in htres , 

( 11 ) 20 9 litres in gallons 

[Take one gallon to the inch on the avis of a;, and 10 htres to the 
inch on the axis of ^ ] 

9 Given that 6 01 yards =5 5 metres, draw the gmph shewing 
the equivalent of an} number of yards when expressed in metres 

Shew that 22*2 yards =20 3 metres, approximately 

10 Draw a graph shewing the relation between equal weights m 
grains and grams, ha\nng given that 18 1 gt'ain 8 =l 17 grams 

Express ( 1 ) 3 5 grams in grains 

( 11 ) 3 09 grains as a decimal of a gram 



GRAPHICAL EXAMPLES 


315 


xrr] 

11 A tram in 2 minutes after leaving a station covers 700 yards , 
m minutes ISOOjards , in 4^ minutes 2l00>ards , and m 6^ minutes 
4400 yards (the times and distances being all measured from the start) 
Shevr by a diagram that the distances are not proportional to the times 

If the tram after the second minute had proceeded uniformly at 
its average sjieed for the first two minutes, find graphically (to the 
nearest 100 yards) how far it u ould ha\ e gone in 6 ^ minutes ’ 

12 Given that the circumferences of circles are directly proportional 
to their diameters , and that a circle of diameter 10 cm has a oircum 
ference approvimately** equal to 31 4 cm , draw a graph shewing the 
ratio of the circumference to the diameter m any circle 

Use this graph to find as nearly as possible 

(i) the circumference of a circle of diameter 16 cm , 

(n) the diameter of a circle of circumference 40 cm 

13 Draw a graph to serve as a ready reckoner for wages at Rs 400 
a y car Read ofif to the nearest anna the u ages for 1 week, 20 day s, 
and 48 days 

How long had a ser\ ant w orked u ho recen ed Rs 67 8 a as wages ’ 

p?ake 0 1” to represent 1 daj on the x axis and the same unit tc 
represent 1 rupee on the y axis Then since the wages for 73 days 
amount to Rs 80, the graph is at once obtained by joining the ongin to 
the point (73, 80] ] 

14. A speed of 60 mi per hour is equivalent to 88 ft per second 
By means of a graph express in miles per hour the approximate speed 
of trams which rcspccti\ ely cover 40 ft , 64 ft , 78 ft per second 

15 A certain Life Assurance Company^ undertakes to pay £100 to 
a man’s relati\es at his death m return for annual premiums whoso 
amounts depend, as m the following table, upon the age at which 
the premiums begin 


Ago 

25 

30 

35 

40 

45 

Premium 

£2 3s 

£2 9? 

£2. 165 

£3 55 

£3 16s 


Plot these values on a dhart, and determine by means of it if the 
premium is directly’’ proportional to the age 
Taking as your standard ^^preminm £2 165 at aqc 35,” find graphi- 
cally^ what would be the proportional premiums at the other ages 

16 At the end of each year a settlement adds to its population 
of the number of inhabitants at the beginning of the year At the 
bcmnning of 1905 the number uos 2000 what was it at the end of 
1905, 1906, 1907, 1908’ Tabulate and plot the increases shewn at the 
end of each year above the population of Jan 1st, 1905 Indicate by 
a chart that these increases are not proportional to the times , and try 
to account for their not being so 
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17 If the wages for a day’s work of 8 hours are 4s 6ef > draw a 
graph to shew the wages for any fraction of a day, and find (to the 
nearest penny) what ought to he paid to men who work 2^, 3j, hours 
respectively How many hours’ work might bo expected for 2s"l0d ’ 

18 The highest marks gained in an examination wore 336, and 
these are to bo raised so that the maximum is 200 Shew how this 
may be done h} means of a grimh, and read off, to the nearest integer, 
the final marks of candidates who scored 61 and 49 respectively^ 


Compoimd Proportion 

279 A question in proportion is said to be siiwle when only 
one multiplying ratio is to be considered In do7npou7id Pro- 
portion the required term is alFected bj two or moie multiplying 
ratios. Our fii'st example will illustrate the process graphically 

E\A»iriB 1 A rtclavgh ABCD icptesmts an area of 
If the length is increased in the ratio 4 3, and the breadth increased 
in the ratio 3 2, what area will the neto rectangle represent t 



(i) If the length is inoreascd in the ratio that is, from AB to AE 
(the breadth remaining the same), 

we pass from the reot ABCD to the root AEFD , 

and reot AEFD=rcct ABCDx^ 

(ii) If now the breadth is increased m the ratio that is from 
AD to AG, 

we pass from the rcct AEFD to the reot AEHG, 
and reot AEHG=reot AEFD x 5 

=reot ABCDx^x^ 

Hence the reot AEHG represents 150 sq ft x^x|, 

or 300 sq ft 
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Evamfle 2 If^Qmen can build a xcall 140 yards lonrf vi 21 dayst 
how many men would talc IS days to build a similar watt bO yards in 
length ? 

State the question so that the terra corresponding to the answer 
stands last 

Howards can be built in 21 days by 36 men , 

^3ards IS rcff^ number 

(i) If the length of wall is diminished from Howards to 60 yards 
(the time being unaltered), the number of men will be diminished m 
the ratio 

So that the required number of men uould l>e 30 y 

(n) If now the time is diminished from 21 dajs to 18 days, the 
number of men will be increased in the ratio ^ 

So that finallj tlie required number of men 

=3Gx^x|| 

= 15 

280 From these examples we leirn that m (^impound Pro- 
portion the final result is obtained multiplying the gnen term 
(of the same kind as the answer) in succession bj the multiplying 
ntios arising from each pan of corresponding ’quantities in the 
statement of the question 

In Example 1, the area of the rectangle is said to ^ ary jointly 
os (that IS, as the product of) its length and breadth 

In Example 2, the number of men vanes jointly as the amount 
of work taken directly^ and the number of days taken inversely 


EXAMPLES XVL £ 

1 A certain rectangle has an area of 06 sq ft , what would bo 
the area of a rectangle 5 times as long and ^ as widc^ 

2 A rectangular sheet of lead weighs 2i maunds , what would 
be the weight of another sheet 3k times as long and j as wide (the 
thickness being the same) ^ 

3 A motor tra\clhng at a uniform speed for a certain time covers 
06 miles Had a run been made at ^ the speed, the time being 
diminished m the ratio how manj miles would lia\e been co\ercd’ 

4 A gang of men cams Rs 22. 8 a m a certain time , how much 
would bo earned at the same rate by § of the gang, if their working 
time were reduced in the ratio ? 
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5 A certain block of gc&nite ^\cighs tons, what is the weight 
of a second block 'v\hose length, breadth, and height are respeotiiel} 

7 ) <^nd ^ of the corresponding dn isions of the first block ? 

\ 6 A marine enguie \wkirig at 2400 horse power consumes 
225 tons of coal per ^^eek/^^ow many pounds is this for 1 horse- 
power for 1 hour ’ 

7 If 6 persons spend Rs 1600 m 20 weeks, hou long will Rs 1050 
last 7 persons at the same rate ? 

8 If 6 persons spend Rs 1500 in 20 weeks, wbat would be the 
expenditure at the same rate of 9 persons fui 24 w eeks ^ 

9 If 4 men earn Rs 9 m 12 da^s, what should be the wages of 
6 men for 10 days ? 

10 How many men w ill mow 48 acres of grass in 8 days, if 12 men 
can mow 36 acres in 5 days ? 

11 How much will 42 men earn in 30 days at the rate of Rs.736 for 
69 men for 35 days ’ 


12 If a family of 9 people can li\e on Rs 1200 for 8 montlisj^jiow 

many can hve for 16 months on Rs 6400 at tile same rate ’ ^ 

13 If 7 men earn £9 9s in a certoii^inie, howr many wiU^eam 
£9 18a at the same rate in ^ of the time 1 

14, A piece of work is completed 32 
each , how many men would be requiied tcf*dJ^it 
each ^ 


h 20 days of 7 “ hours 
8 days of 10 hours 


15 If 49 men can emptj a reservoir in 65 daj s by pumping 8 hours 
a day, in how many days of 5 houis each w'lll 196 men do the same 
work ’ 


16 A wall 18 built bj 17 men in 24 da^'s , in how many days can 
18 men do the work, if the working hours per day are reduced in 
the i^tio 4 ’ 

17 when rice is at 4 a 3p per seer, it costs Rs 60 ^er month to 
supply a household of 23 persons, what will be the monthly cost of nee 
At 5 a 9p per seer for a household of 34 persons? 

£121 6 a Sd in 8 w eeks, in what time w ill 17 men 
earn £257 16a 8 c? at the same rate ’ 

19 Working for 7 days of 8 hours each, 19 men earn £42 169 At 
this rate how much woula 49 men earn in 2 dajs ofilO hours eaoh?^ 

20 How many pages of a magazine will a manusonpt occupy which 
Ims 120 pages oaoh of ^ lines, with an ai ernge of 7 words in or line , 
if a page or the magazine has 42 hneS, wnth 'an average of 10 words 
in a hne ^ 
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^ 21 An engine of 1 horse power can lift 33,000 lbs. jjer minute 
vertically through 1 foot What horse power is required to raise per 
minute 

(0 3 owt of coal up a shaft 5o0 ft deep ^ 

(n) djowt of coal up a shaft 100 fathoms deep ^ [1 fathom =6 feet ] 

(ui) 440 ^llons of water up a shaft 100 yards deep ? [1 gallon of 
water weighs 10 lbs ] 

And prove that if H denotes the horse power required to raise Wlbs 
through h feet per minute, 

”“33,000 

22 A gamson of 1500 men has pro^nsions for 12 weeks How many 
men could be maintained for 20 weeks on the same provisions if the 
daily allowance per man were reduced in the ratio ’ 

23 A besieged garrison of 600 men liave provisions to last 35 days* 

at a certain rate or issue How long would the p^o^^8lons last if the 
garrison were rcinfoiced by 300 men, and the daily allowance per man 
reduced m the ratio 5 6’ ^ 


2L JF the carnage of 3 tons 14 CAvts for 98 miles cost 18s 6d , Avhat 
will be^ie cost ofj^p^ying 2 tons 9 cwt a distance- of 28 miles at the 
same rate per ton * 

25 If an engin^wBlttbdrsc power is required to pump 220 gallons 

of Avater per minntc from a depth of GOO feet, what horse poAAer would 
bo needed to pump 1 ton of water per minute fnim a depth of 495 feet ’ 
[1 gallon of Avatcr weighs 10 lbs ] ^ 

26 An express train travelling at 55 miles an hour accomplishes 
a journey m Sx^ours How long wnll it take a sIoav train to travel 
two thirds of tHb^istance, its rate being to that of the express as 
4to9? 

■V27. A IneainntH.e engine, whose dnving-wheel is 5 feet in diameter 
and-i makes 168 revolutions a minute, travels at 30 miles an hour 
What IB the speed Of an engine whoso driving w'hccl is 7 ft m diameter 
and makes 136 rcAolutions a minute’ [N S The ciroumfcjfences of 
ciroles are proportional to their diameters ] 

28* If 40 English naA^es, each earning 7s a day, do in 30 days a 
pieoo of work for which 56 Belgian workmen, each earning 6 francs 
a day, require 40 days , determine which class of workmen is the more 
prohtable to a contractor, taking the value of a frano at lOd m English 
money If a contract earned ont by Enghsh naAnnes cost £6000, what 
would be the cost of the same contract when exeonted by ilfolgian 
workmen ’ 
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Proportional Division 

281 The following application of Proportion deserves special 
attention, namely the process by which a quantity may be divided 
into paits which bear given imtios to one anothei 

E\ampl> 1 Divide 2\feet mto three parts proportional to the 
nximhers 4, 5, 6 

This means that the 1'^ part must bo dunsible into 4 equal sub 
di\nsions, of which the 2“** part must contain 5, and the 3™ part 6 , 
so that the \\holo line must contain 4+5 + 6, or 15, such subdivisions 

part=Yy of 2-Vft = 8 inches, 

2“*^part=-j-Y =10 inches, 

3'^part=‘j^ of 2^ ft =12 inches 

Or thns 

Let X denote the number of mches in the 1*^ part , 
then denotes 2“*^ 

and denotes 3^ 

so that a? + l-j; + = 30 

Fiom this equation a;=8, whence ^a:=10, and 1 ^ 0 ;= 12 

Note It is clear that the result will not be altered, if the numbers 
which fix the ratios of the required parts are all multiplied, or all 
divided, by the same number Thus division into parts proportional to 


0) 

400, 600, 

600, 

(ll) 

4 

B 

■JV’ 

n 

TO** 

(111) 

4771, 

5771, 

CO 


IB in each case performed by dividing into parts proportional to 

4, 6, 6 

ExAMPiiK 2 Dimde Ks 149 8 a t7t^o three shares proportional to the 
fi actions -g, f 

The gi\en fractions, reduced to a common denominator, are 
TI^ *1 y , t e 6 twelfths, 8 twelfths, 9 twelfths, these are evidently 
proportional to 6, 8, 9 

Now 6 + 8 + 9=23, 

!■* share =- 2®5 of Rs 149^= Rs 39, 

2"^ share=*/g- of Rs 149y=Rs 52 , 

3"* 8hare=-^of Rs 149j=Rs 58 8 a 

Note The 3'^ share may also be found by subiraoting the sum of 
the 1*^ and 2^^ shares from the gi's on sum 
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Evaotle 3 Divide 9 hlograma into parts proportional to the 
decimals 2 IG, 3 32, 4 32 

Hero 2 16 + 3 52 + 4 32=10 
1 *^ part=^^ of 9Kg =0*216 of 9Kg =1 944 Kg , 

2“'>part=-^ of 9 Kg =0 352 of 9 Kg =4 068 Kg , 


3"* parb=-~ of 9 Kg =0 432 of 9 Kg t=3 988 Kg 

282. A quantity is di\ idcd into parts inversely proportional 
to given numbers, when tbo parts are proportional to the recip- 
rocals of the given numbers 

For instance, if a quantity is to bo divided into parts inversely 
proportional to 2, 3, 4, the parts must be proportional to ^ 




Divide 


Rs 80 
323 miles 
450 maunds 
Rs 40S 
£20 58 
303 yards 
180 Kg 
Rs 2420 
Rs65 
420 seers 
£10 I7s 6d 
Rs 81 8 a. 

5 Km 
1 Kg 

120 metres 


EXAMPLES XVLg 

;o two parts m the ratio of 3 7 
two parts 0 11 

three parts proportional to 4 , 5 , 11 
three parts 7 , 8 , 9 

three parts 4 , 5 , 6 

three parts 200 , 300, 500 

/our parts 5, 9, 10, 12 

three parts 35 , 56, 63 

three parts ^ T 

three parts 4 > T» */t 

three parts f, § 

four parts i, 5 , ^ 

three parts 3 * 2 , 2 5 , 4 3 

three parts 1 39, 3 24, 5 37 

three parts 3 12 , 5 20, 6 08, 


giving answers true to the nearest dcoimotrc 

16 The sides of a tnangular field are proportional to 5, 7, 8 , and 
its ponmotcr is ^70 yards Fmd the length of caoh side 

t AH. n s X 
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17 An examiner -ivislics to mark three questions proportionally 
to 2 Oj S2j and 4 8 Ho^v must he distribute 150 marks betM ecn 
them’ 

18 Concrete consists of Imparts of lirae, 4xiart8 of gra\el, and 
2 t- parts of sand Out of 6§touB of coiioroto how much is lime’ 
What percentage of each ingredient docs concrete contain ’ 

19 Divide 289 metres into three lengths in\ erscl^ proportional to 
2,3,9 

20 The Bides of a tnanglo are respeotnely Scinches, 3 inches, 
and 3|-uiohc5 A 8imtla7 tnangle has a penmtter of 338 feet, dnd 
fCaoh side 

21 Tlireo persons A , JB, and C join in a commeroial \ enture , A 
contributing £320, B £400, and C £880 If the total profits amount 
to £165 lOd , how much should each contributor recen e ’ 

[Hero the profits aro to be diinded into shares proportional to ther 
amounts of capital imestcd, that is, proportional to £320, £400, 
£880, namely to^ 4, 5, 11 ] 

22 Three partners join in a speculation, contributing rcspcctiiely 
Rs 5000, Rs 1000, and Rs 2000 to the capital, if the total profits 
amount to Rs 800, hou much should each partner recen o’ 

23 Af Bn and O enter into partnership, A contributing Rs 7500, 

B Rs 10,000, and C Rs 12,500 To uhat percentage of the anninl 
pi-ofits IS each partner entitled’ Hou much should G rcoene from 
a total profit of Ks 15,000’ ^ 

24« A sum of Rs 51,000 is to be raised h\ three touTis whoso popula 
lions arc 4250, 5250, and 7500 rcspccti\cl 3 , if the towns contribute in 
proportion to thca XKipulations what does each tonn contribute’ 
And uhat percentage of the n hole sum is furnished by She first toira’ 

25 A liankrupt owes £250, £330, and 400 guineas respcotively to 
three creditors, and his a\ailnble pi-opert} is north oiil\ £125 Hon 
much should eaoh creditor receive, and bon much in the £’ 

26 A man gav o £2 to he divided among his thrte sons in proportion 
to their sev eral ages, v\ hioh n ere 12 yrs 9 mos , 9 ^ rs 9 mos , and 
7 yrs 6 mos What v\ais each son’s share ’ 

27 A soiereigii consists of 22 carat goldrthat is, 22x)arts by n eight 
of pure gold and 2parts copper its ntight is 123*274granis Find, 
to the nearest grain, the amount of pure gold m 800 bo\ ercigns 

28 Air IS composed of nitrogen, oxygen, and oarhonio aoid m ports 
nhoso n eights are nearl}^ proportional to 76 62, 23*04, 1 34 I'lnd, 
to the nearest gram, the n eight of ox} gen contained in 3 75 Kg. of oir 
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29 Gncn (as in the last example) that nitrogen, oxygon, ahd 
carbonic aci^ enter into air nearly m proportion to 75 G2, 23 
P3-1 by 'll eight , and that 1 litre ot air (at inuin atmospheric pressure) 
'ivcighs 1*295 grams find the iv eight of oxygen in loubio metro of 
air to the nearest gram 


30,^ Steel is composed os folloirs iron 98 1 parts by i\ eight, carbon 
1 7 parts, other oknitnts 0*2part In a steel bar 'weighing 207 4Kg 
find the weight of carbon [Ansivcr to three significant figures ] 


31 Diiido £72 JZt among Ay 71, and C, so that A may get 
2 j ns mucli ns ff, and ^ 1 ^ as much ns G 

[Suppose C gets 1 share , then B gets 1^ shares , and A gets 
2} of 1^, or 3 j shares Thus the giion sum must be divided 
proportionally to 3\, li, 1 , tliat is, to 7, 3, 2 ] 

32. Dmdo Rs 20 10 a among B, and C7, so tint il’s share may 
be I of jB 8, and B s share of O's 

^33 The sum of Rs 12 8n is to be dnidcd between /f, 7?, and C, 
50 that A’b slinro is to 7?*s in the ratio 5 2, and TTs share to G*e m 
bhe ratio 7 13 How much should each rccono * 

T 

34 Dmdc £146 among At J9, and G, so that as often as A gets 48 , 
B in ly get 5d 4d , and us often ns B gets Ss 9d , G nia} gtt 7^ Gd 

35 Two brass alloys are composed as follows the 1*^ contains 
Spirts till, 20 parts copper, ^partarino, the 2*'’* contains 7 parts 
tin, 56 mrts copper, 2 parts zinc These alloys are fused together 
In equal quantities (by weight) In whnt ratios anil Uio three 
Ingredients enter into the resulting allu}^ ^ 


(Himsion in Compauitd Proportion ) 

[If it 18 required to divide a quantity into xiaris whioli are jointly 
propoitional to a, 5, c, and to a;, y, s, the required parts must bo 
proportional to a x a:, b x y, c x s , namely to ax, by, cz ] 

^^6 At Bt and G join in a business, contributing to the capital as 
follows A cn1p1o^s £500 for 12 months, B £600 for 9 months, C7£300 
for 7 inontliB How should profits amounting to £384 bo dn idcd ? 

[Hero the soicral claims depend parti} on the amounts adianced, 
and partly on the times for winch ibtso amounts were employed. 
Omsukr the employment of £100 for 1 month to bo the unit claim 

Then £500 for 12mo8 s=5xl2, or 60 units, 

£600 for 9mos=6x9, or 54 units, 

£300 for 7 mos. =3 x 7, or 21 units 
Thus the claims should bo as 60 54 21 , 

'VIZ. as 20 18 7 1 
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izi How should a profit of Rs 1600 be divided between two 
partners, one of whom has contnbuted Rs 6000 for 6 months and 
the other Its 8500 for 4 months 

38 There are three partners m a business A puts in Rs 6000 for 
3 months, B Rs 4000 for 5 months, and C Rs 12,600 for 2 months , and 
the profite are Rs 7087 8 a How ought they to bo divided’ 

39 A begins business with a capital of Rs 40,000, and after 4 months 
takes B into partnership with a capital of Rs 3000 Two months later 
G joins the firm ivith a capital of Rs 60,000 At the end of the 3 "ear 
the profits are found to bo Rs 16,577 8 a , how much of this sum 
sliould each partner receive ’ 

40 A and B enter into partnership, A contributing Rs 8000 and 
B ^ 10,000 At the end of 6 months they admit (7, who contributes 
Rs 6000 After the l^se of 3 years they balance the books, disoovenng 
a profit of Rs 9060 Find the share of each 


A 41 A certain mixture is formed of two substances combined in 
having the ratio of 4 5 The iroeoifio gravities of these 
substances are as 5 6 If the weight of the mixturo is 15 oz., find 
the weight of each substance in it [N B The weight of a body 
depends jointly on its volume and its specific gravity ] 

^ 42 The specific gravities of three metals are as 3 2 5 Volumes 
of tlieso metals proportional to 7, 4, 2 are mixed to form an amalmm 
How much (by weight) of each metal is contained in 78 lbs of the 
amalgam ’ 

Three partners gam £3650 by a sppojilation The first ad- 
^vanoes one third of the capital for one fourthjof tlie time , the second, 
'one fourth of the capital for one half the time, the third, the re 
mainder of the capital for the whole time Find their respective 
shares of the profit 

l^lf it 18 required to divide a given quantity into parts which are 

lotndy proportional to a, 5, c taken directly, and to a;, y, z taken 
inversely, tlie required parts must be proportional to 

1,1 .aftc"! 

ax-, 6x-, <jx-, that is, to - 

X y z X y z ^ 

# 

/«- 44 A set of 210 coins consists of three groups, namely of sovereigns, 
/ of orowTis, and of fionns respectively Tlie values of the groups 
are as 14 4 3 What is the number of coins in eaoh group ’ 


45 Three suhstanoes whose specific gravities are as 2 3 4, are 
mixed together in parts which by weight are os 14 15 16 In what 
ratios by volume are these substances combmed? And what volume 
of each is there in 3 2btres of the mixture ? 
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Miscellaneons Applications of Proportion and Vanation. 


283 We have already seen [Art 275] that if one quantity y 
varies directly as another quantity a, then for every pair of 
corresponding values of x and y, 

y=lXi where I is constant 

farther, that this is merely another way of saying that y is 

directly proportional to v ^ or again, that the ratio is constant 

^ * Similarly if y vanes inversely as that is, if y vanes as the 
reciprocal of a;, 

then i being constant [Art 278] 

X 

In like manner if y vajries directly as 3^^ 
then ^ y~l3i? y 

this statement being equivalent to saying that y is proportional 
to the square of x And so on 

We shall now shew by an\ example how these principles may 
be applied. 


Example Given that the hreahing strain of a sted wire is pio- 
portional to the sqitare of its circum/ereucey and that a irtre of cinntm- 
fertnce 5 inches can just suppcrt a weight of 40 tom j find [in ions) the 
breaking strain of a vnre 3 incAcs in circumference. 

Let S denote the breaking stram (in tons) and C the circumference 
(m inches) of any steel wire 

Then since S is proportional to C^, and since S=40 when C=5, 


we have 

so that, when C=3» 


40 “ 52 * 

S=Sx40=14 4 
0 “ 


That IS, the breaking stram is 14 4 tons 


Or the work may he arranged thus 
Since S vanes as C^, 

S=7C^, where i IS constant. 
Now it is given that 8=40, when C=5, 
40=Z,x52, 
or 1=1 6 
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Thus 8=1 6xC®, 

for all corresponding values of S and C , 

BO that Tvhen 0=3, 

8=16x32=14 4. 


284 Sunilax Figures and Solids The follo^vlng important 
cases of vanation fretjuently occur in Arithmetic and Geometry 
1 In a series of similar hguies, that is, figures of the same 
shape, all corresponding dimensions or lines similarly drawn in 
the two figures are directly proportional 

For example If a, &, c denote the sides and p an altitude of a 
certain triangle , while y, z denote the corresponding sides, and 
q the corresponding altitude of a similar triangle, 

then 

X y z q 

Or again Since all circles are simiW, ^7ie circumfa encea of circiea 
are propoi txonal to their diametera 

Hence, if C denotes the circumference and d the diameter of 
any circle, 

then the ratio C d is constant, that is to say, ^ has the same value 
for all circles, so that 

C=dx(a constant) 

The constant in this case is a quantity always denoted in mathe 
matios by the symbol tt, the numerical value of whnh is 3 1416, 
correct to four decimal figures, or roughly 3^ 


II In a series of similar figuies, the areas are proportional 
to the squares of corresponding dimensions or lines similarly 
drawn in the two figures 


For example If A and L denote respectively the area of a county 
and the distance between two gn en points , while a and I denote its 
area and the distance between the corresponding points as represented 
on a map, 


then 


Or again The areas of circles are proportional to the squares of their 
diameters 

Hence, if A denotes the area, and d the diameter of any circle, 
then A=cPj{j^ constant) 


The constant in this case is 


TT 

4 ’ 


or 0 7854 to four decimal places 
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HL In a series of similar solids, the volumes are proportional 
to the cubes of corresponding dimensions or lines similarly drawn 
in the two figures 

Hence, if the solids are of the same substance, or have the 
same specific gravity, their weights (being proportional to their 
volumes) will also be proportional to the cubes of corresponding 
dimensions. 

For example If two rectangular blocks are simOar^ that is, if 
their lengths, breadths, and heights are prox>ortional, then their 
volumes are proportion^ to the cubes of their lengths (or to the 
cubes of their breadths or heights) 

Or a^in Since all spheres are similar, (he tolumes of spheres are 
proportional to the cubes of their diameters 

Hence, if V denotes the volume, and d the diameter of an}*' sphere, 
then V=cpy(a constant) 

The constant m this case is or 0 5236 to four decimal figures 

-Examples xvl jl 

1 In a plan of a certain building ground dravTi to the scale of 
linch to 15 yards, the distance between two given points appears as 
2 4 inches If the plan is enlarged to the scale of 1 inch to 8 yards, by 
what length should tlio gii en distance bo represented ’ 

2 A plan of a rectangular court-yard is drawn to the scale wliose 

representati\ e fraction is The length between two opposite 

comers in the plan is 3 5 inches what is the actual distance ^ 

3 In two similar tnanglcs the longest sides are 10 cm and 25 cm 
respectively The area of the first tnangle is 40 sq cm find the area 
of the second 

4 A circle, whose diameter is 10 cm , has a circumference approxi- 
mately of 31 4 cm, and an area of 314 sq cm In a circle whose 
diameter is 7cm find (i) the circumference, (ii) the area, to the 
nearest 10^ of a centimetre and square centimetre respectively 

5 In the plan of a field a hedge, 63 y ards in length, is shewn by a 
line of 5 6 inches Tlic area of the field as represented on the plan is 
found to be 80 sq in What is the actual area of the field in square 
yards’ 

6 The distance between two places is 35 miles On a map this 
distance is -represented by 2 5 m The area of the distnct on the 
map IS found to be 13 2 sq in Find its actual area to the nearest 
square mile. 

7 Suppose a body falling from rest traverses s feet in the first 
t seconds It has been found that s vanes as (bven that the 
distance tra\ ersed in the first 3 seconds is 145 feet, find to the nearest 
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foot tho distance traversed in (i) the 1*^ second , (n) ihe first 4 seconds. 
And find tho equation connecting 8 and i 

8 Three cubes of lead have respectively edges measunng 1 in , 
2 in , and 3 in Tlie cube of middle size w oighs 3*28 lbs What do tho 
otliors weigh ’ 

9 The dimensions of a block of cast iron are 8 cm long, by 6 cm 
wide, by 4 cm thick , and it weighs 1 4 Kg The length of a owm/ar 
block of the same metal is 12 cm Kind its breadth, thickness and 
weight 

10 A solid copper sphere of diameter 2 inohcs weighs 1 30 lbs 
Find in lbs , to two significant digits, tho weights of copper spheres 
whose diameters are 2 6 inches and 7 0 inches 

(JUfiscellaneotis ) 

IL Three wheels carry teeth whose numbers are proportional to 
tho diameters of the wheels , the diameters being respectively 12 om , 

17 om , and 20 om If the first 'wheel works into the second, and the 
second into the third, how many revolutions will the third wheel 
have made when the first has made 130 ^ 

12 77ie ifolume of a given qnarUttg of gas ts tnveradg propoitxonal to 
Uie premmie upon tt At mean atmospheric pressure, namely 14 7 lbs 
per square inch, a certain quantity of air occupies 1 cubic foot 
Express in cubic inches the \olume of the same quantity of air at 
a pressure of 84 lbs per square inch 

13 One man works 8 hours a day, and is paid 28 shillings for a 

week of 6 days, another works 0 hours a day, is paid 25 shillings for 
a week of 6 days, and takes 5 hours to do work tho first man does 
in 4 Which is it more profitable to employ ? (OS) 

14. For paraffin oil of which 2i gallons will bum in a stove for 
KK) hours, I am paying dd a gallon Of another kind of oil of tho 
same heating po'wer I find 3 gallons 'will burn in the same stove for 
135 j hours What would be a reasonable price to jmy for it, to the 
nearest penny per gallon’ (C S.) 

15 Two merchants A and B go into partnership A puts in 
Rs 23,250 and at the end of four months adds Rs. 3750 to his caxntal , 
while B withdraws Rs 3000 at the end of seven months If, on a fair 
division of the profits at the end of the year, A and B receive equal 
sliarcs, find how much B put m at first 

16 When a circular piece of a certain paper, of diameter 184 cm , 

18 burnt, the weight of the ash is 0 00605 gram Find tho weight 
of the ash of a circular sheet of the same thickness and matenal 
'w hose diameter is 294 oni 

If the weight of the latter is catalogued as 0 01355 gram, find by 
how much per cent the calculated result difiers from that given m 
tho catalogue The areas of oiroles vary as tho squares of their 
diameters. (0 S ) 
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17 A certain gallon-jar is 5 inches high* Of ^hat height must 
a jar of the same shape be made to hold a pint? [Vessels of the 
same shape have volnmes proportional to the cubes of their linear 
dimensions ] 

18 A quantity y vanes as and vrhen x=8, y=16 Find the 
equation l^trreen y and z Tabulate values of y corresponding to 
the following values of x 

9* I> 2, 3j 4, 5} 6| jf 

and use the results to shew the relation between y and x by a graph, 
using 0 4 of an inch as unit on each axis 
Wliat would be the values of y if the above v-ilues of z were all 
neffaitie^ Plot the points so given, and extend jour graph to pass 
through them Bead off from the graph the values of y, when 
x=5 5, -6 5 


19 It has been proved by expenment that if S represents the 
breaking strain (in tons) of a steel wire, and C its circumference 
(in inches), 

then S=C-x 1 6 


From this equation find values of S when 

Iff -J» ^Jff ^ff 


and plot a graph shewing the relation of 8 to C between the given 
limits 


20 TJie premtre of (he mnd varies as the square of its xdoaiy , 
and it has been found that if P denotes the pressure in pounds per 
square foot, and v the velocity m miles per hour, 

then P=0 OOot® 

Complete the table indicated below, and hence draw a graph 
comparing the pressure with the 'velocitj of wind. 


Vclocitj in miles 
per hour 

5 

10 

15 

20 

25 

so 

35 

40 

Pressure in lbs 
persq ft 

■ 

■ 

■ 

■ 

■ 

■ 

1 

■ 


Bead off from the graph 

(i) the wind^s pressure for 18 miles an hour , 

(u) the wind’s velocity for a pressure of 4 lbs per sq foot. 
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MISOEIiLANEOnS EXAJSCPLES 

28B Exampij; 1 If % men mih 7 boys can complete a toorL in 
4 and 4 men tmth 12 hoys can do the same worl in 3^ days, how 
long would the worl take one man or one hoy working alone ? 


( 6 men with 

7 boys do 

1 

T 

of the work m 1 day, 


12 

1 a 
VTf 

1 

ri2 

14 

1 

T 

1 

112 

36 

I'l® 

■2T 

1 


by subtraotion, 22 boys do ^ or of the work m 1 day, 
that IS, 1 boy does ^ of tlie work in 1 day 

Hence one boy would take 84 days working alone, and it easily 
follows that one man would take 36 days 

Example 2 A man^ rowing on a river j fnda that after he hae rowed 
down stream for 2 hours and then drifted with the stream for 1 hour^ he 
X8 16 miles from his starting point The next day he rows up stream for 
6 honrs^ drifts doion stream for 2 hours, and then fnds himself 14 miles 
from his starting point Find the rate of the stream, and the rate of 
roioing in still water 

Let the boat’s rate tn stUl water be denoted by x mi per hr 
and let the rate of the stream y 

Then against the stream the boat goes (a; - y) mi per hr , 
and Ti^th (x+y) 

On the first day ho rows 2(a;+y) miles and drifts y miles further, 

2(a;+y)+y=16, 

or 2a?+3y=16 (i) 

On the second day he rows 6{x-y) miles and drifts 2y miles tn the 
opposite directioiu 

6(a;-y)-2y=14, 

or 6a;-8y:=14 ^ii) 

From the equations (i) and (n) we have to find the values of x and y 

Multiplying (i) by 3, we have 

6 a ;+^=48 

And from (n) 6x - 8y= 14 

By subtraction, 17y=34, 

y=2 

Substituting in (i), 2a;+6=16, 

I x=5 

Thus the rate of stream is 2 mi per hour, and the rate of rowing in 
still water is 6 mi per hour 
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-inSOBLLAlJEOUS EXAMPLES IV. 

E^xrcises roK Bevisiox 
A. 

I ^Simplify 

(i) j __lr /jj) 3-2-2 88 

0 97+0 83 

2s Find the sam o£ 

^ of, £17 16s Sd t 5283 farthings, and £31 875 

3 Which goes the faster, a tram trarelling at 40 miles an honr, or 

a turbine steamer travelhng at 33 knots’ A knot is a speed of 6080 
feet per hour (C S ) 

4 Assuming that the difference between the length of a rod of iron 

in summer and its length m wmter is -jxrW length m tn inter, 

find the total expansion from mnter to summer of a bar equal in length 
to the Forth Bridge (g of a mile) (C S ) 

5 A square courtyard, 35 feet in the side, has to be paved vith 

square tiles 8 inches in the side How manj tiles vtU bo used, and 
what space mil be left uncovered at the edges, if the tiles cannot be 
dmded’ (C S ) 

6 Resolve 999999 into its pnme factors 

B 

7 Find, to tlie nearest pice, the value of 20 mds 19 srs 8 ehks at 
Rs 13 11 a per md 

8 Simplify li - 1.) 

" rr 

9, A mixture consists of 15 parts of coffee, purchased at £4. 4s 
per cw t , and 1 part of chicory, purchased at £1 16a per owt It is 
sold at la 4d per lb , what pront, to the nearest penny, would be 
made on the sale of 2cwt 24 lbs ’ 

10 If £1 can be exchanged for 25 fr 20 c find to the nearest franc 
the equivalent of £15 10a 

II The population of the United Kingdom was 41,609,000 in 1901, 
^ and the national income derived from taxes on the sale of intoxicants 

was £31,428,000 Calculate (to the nearest penny) the average amount 
contnbuted per bead in this wa} (C S ) 

12 The rctnm railway ticket from a suburb to London costs 2a 2d , 
and the annual ticket £lz 5a Od How many days in the year must a 
man travel to save money by taking an annual ticket instead of papng 
for eacn day ’ {C S ) 
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13 How many seers are there in 13 per cent of 3 mds 30 srs 

14. Calculate the value of to five places of decimals 

16 A rectangular field is 330 yards in length and 188 yards in 
breadth , find the area of the field to the nearest acre , and the money 
which would be obtained by selling half the field for £17 4s 6d an 
aorci and the other half for £21 15s 6d an acre 

16 Express 2 aa 2 r 7 12 p as the decimal of 3^ acres 

17 Assuming 1 ton =1016 *05 kilograms, express 16 tons 5 o^vt in 
kilograms correct to the nearest umt 

18 A runs 28 yards in 3 secs , B runs 46 yards in 5 secs If they 
start to run together, how far will A have run when B is left 10 3 "ard 8 
belund’ 


D 

19 A oiibio foot of water weighs 62 3 lbs , and 41 cubic feet of 
teak weigh a ton Is teak heavier or lighter than water, bulk for 
bulk’ 

20 What 18 the value of 0 628125 of a ton of metal at £63 13s 4d 
a ton’ 

21 There are three numbers The H 0 F of each pair is 17, and 
the L C M of all three is 29,172 What is the product or the numbers ’ 

22 Two boxes of eggs, each containing 500, are bought for 
Rs 30 1 a , if the eggs in one box cost 5 annas per score more tlian the 
others, what is the price per score of each lot ’ 

23 If 5 owts 3 qrs 20 lbs of tea cost £44 5s 4d , what is the 
value of 2 owt. 16 lbs ’ 

24 A owes Rs 125 to B, B owes Rs 90 to C, and C oues Rs 67 to 
and the accounts between them are to be settled by cheques given by A 
to each of the others , for what amounts must the cheques be drawn ? 

E 

25 A man buys 3 big 16 cot 14 chk of land at Rs 440 a bigha, 
and builds houses on it costing Rs 3808 12 a in all Wliat was his 
total expenditure ’ 

26 If 4 men with 9 bo}s con do a piece of work m 1>^ days, and 
3 men Avith 6 bo 3^8 can do the same work in 1-1^ how long would 
one boy or one man working alone take to do the work? 
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27. Find the value of 

31-213^+3-20ff--20 6f -13 632|, 

and express the result tn thowsandtha and thtfractxm of a thousandth 

28 In 1900-1901 the national expenditure vras £183,592,264 Of 

this the Armv cost £91,710,000, the jtfavy £29,520,000, and the Civi^ 
Services £23,600,000 Express each of these as a percentage of the 
whole, to the nearest integer [See Ex, 3, p 216 ] (OS) 

29 If a three mile race is won in 35 mm 33 secs , and the winner 
beats the second man by 66 ^ards, shew that the second man’s pace is 
exactly 5 miles an hour 

30 An excursion train, consisting only of first and third class 
carnages, convej’s 1575 passengers from London to Portsmouth. The 
fare for a first-class ticket is Is 6d more than for a third class ticket, 
and 325 of the passengers travel first class If the total amount received 
in fares is £300, what is the fare for each class^ 


31 Find in simplest form the value of 


( 1 ) 


3l‘l 


i** J. 


=-r. {») 


3t^ of y — Vi 




32, A light was seen at in tennis of 13 seconds. It was seen 
the first time at Ihr 54 mm 50 secs am, and the last time at 
3 hrs 17 min 40 secs a m How man3 times was the light seen ^ 

33 The ivages of 8 men and 4 boj-s amount to Rs 30, and the wages 
of 5 men and 3 bo^'s to Rs 19 8 a per week of six dajs Find the 
dail3 wages of a man and bo3' 


34. Find the total cost of the following articles 12 3 ds of muslin 
at 5a. 6 p ptr 3d , 9 3d8. of flannel at Re 1 7a 9p pei yd , 3 piirbof 
glo\ 06atKs2 3a.6p per pair , 4 purs of stockings at Re 1 11a per 
pair , 8 haiidkcrclucfs at Rs 15 per dozen 


35 A landlord’s net rental after pa3ang income tax at the rate of 
la in the £ is £7101 14a 6d Find his gross rental 

36 If 480 ounces Troy of standard gold can bo coined into 1869 
sovereigns, the proportion of pure gold to allw in standaitl gold being 
22 to 2, find to the nearest gram the w eight of pure gold in a so\ creigu 
[1 oz. Tro3 =480 grams ] 
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S7 Find all the pnme factors of 11781 and 12376, and hence find 
their H.0 F 

38 In 1906 there -were 6,897,000 bushels of barley produced from 
187,000 acres of Insh land leaking the bushel of barley to ^veigh 
56 lbs , what was the produce in ounces per square >ard, correct to 
one tenth of an ounce ^ 

39 Assuming that a nietro=39 37 inches, and that £1 is worth 
25 fr 40 c , find the price in francs and centimes per metre equivalent 
to 3a llc^ per yard 

40 Find the \alue to the nearest penny of 

£1 7« Id -I 07+£l 13a 9d xO 58-1 439 of 19a 3d 

41 Standard gold consists of 11 parts by weight of pure gold and 
1 part of copper If a sovereign contains 113 grains of ppre gold, find 
how many will weigh 1 lb avoirdujpois 

42 A contractor undertakes to dig a canal 4 miles long in 2 'v ears 
Ho employs 1000 men, but finds at tlie end of a ^car that only 2980 
jards have been completed How many more men at least must ho 
employ in order to fulfil his contract ^ 

H 

43 Given that 31 lbs. are roughly equivalent to 14 kilograms, draw 
a graph from which an^' number of pounds up to 40 may read off m 
kilograms, to the san^e degree of approximation Express ^ lbs. and 
17 6 lbs in kilograms , and 5 Kg and 17 Kg in pounds 

44 A bankrupt owes £315 5s to A, £255 10$ to and £175 to G 
His assets are £410 3s 3d what should each creditor receive^ 

45 The members of a musical society have the option of paying 

either 5s each time tho^ attend a concert , or, an annual subscnption 
of one guinea and 2s fid each time thc}*^ attend a conoert How man}^ 
concerts must the latter class of members attend, during a year, before 
they gam any advantage o\ er the former class ^ (OS) 

46 The number of spectators at a football match was 15,568, the 

sum of sixpence was charged for admission, and 1245 of the persons 
admitted paid, m addition, one shilling each for grand stand tickets 
The total receipts were £423 7s fid How many persons were admitted 
without pa 3 rment ’ (OS) 

47 What is the rent of a field containing 71 ac 1 r 15 p at 
£2 12s fid an acre ’ Give y our answ er to the nearest penny (OS) 

48 A certain field can be reaped by 7 men in a given time, and 
5 boys can do as much work ns 2 men Find how many boys would bo 
required m addition to 30 men for the reaping of a field of twice the 
size in a third part of the time 
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49 Wlmt 16 tlio internal area m square inches of tlie cross section 

of a pipe uhich holds 3 cubic feet in S }ards of its length ^ (C S ) 

50 If 1 maund of coffee costs Rs 92 Sa , dra^\ a graph to gno 
the price of anN number of seers Read off the price (to the nearest 
anna) of 13 srs , 21 srs , 23 srs 

51 If 3 men m 7 A\onicn can do a piece of work in 32 cla\s, how 
long u ill 7 men and o omen require to do a piece of u ork tu ice as 
gruat 

62 A person ulio bn\s tea at 11a 3p per pound, subsequently 
Riuls that the ])0Uik1 uciglit u^^cd mas an ounce short in uciglit Wlialt 
M as the real price of the tea per pound ’ 

53 A person on the platform of a station uhich is I32 3 ards long, 
notices that a tram, uliich lake® 3 seconds to pass him, occupies 
74 seconds in passing complolch through the station hat is the 
speed of tlio train, m miles pci hour’ 

54. A rectangular carpet, 21 ft 0 in long and l(i ft 10^ in uidc, is 
put doMTi in a room, lea\ing a space 10 in wide along each « 5 idc, and 
24 in wade along each end, unoccupied If the carpet costs Rs 4 per 
square 3 ard, and the remaining spice is cohered wath inlaid woodwork,, 
cobting S a, per square foot, find the whole cost 

J 

55 Read off as complete decimals 

4 73^, 12 31, snj-. 7 8 j, 

and find their sum 

56 Simplif} 

s 

57 Imd in square ^aids and square feet the area of a path 4 ft., 
w ide surrounding a lawoi 24 3 d*? 2 ft b\ 22 \ de 1 ft 

58 ^ can do as much work in 2 dn^ s as (7 in 3 da} s, and B m 
5 da\s as much work as in 4 da\s what time would*/? ixjquirc to 
do a work which A can finish in 12 weeks’ 

59 Dmw a graph from which the cqunaicnt of a pressure gi\cn in 
]>oiin(ls per square incli niat l>c read off in kilograms nor square centi- 
metre, g*\cn that 27 lbs per sq in. is approximatcl} equnalent to 
1*90 Kg persq cm 

Read off the cqui\ aipnts of 30 lbs and 57 lbs per sq in 

Express 2 55 Kg persq cm in lbs persq in 

60 'VMiat will be charged for canning 700 niaunda for 46~ miles, if 
the carnage of 27 maunds 5 seers for 52^ miles amounts to Rs 13 1 a ’ 


i+2T ' 






. - 1 2 
TTT 
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Fiud the cost of 22 oTrt 3 qra 21 lbs at £12, 16s Sd per cwt 
Find the simplest \alue of 




63 Use a contraoted method to find the square root, correot to 
5 decimal places, of 44100*015241579 


64 A man can row 27 miles up stream from A to B m 9 hours, 
and down stream from B to A m 3 hours Find (i) the rate of the 
stream, (ii) how long it would take the man to row from A to B if 
there u as no stream 


65 Assuming that a litre =0*2201 gallon, find to the nearest litre 
the quantity of water wasted in an hour by a cistern u Inch leaks at the 
rate of 1^ pints per minute 

66 A man is timed to skate over a course supposed to be a mile 
long in 3 min 25^ sec , but it is found on measurement that the course 
IS 50 yards short Calculate his time for a true mile at the same rate 
of speed 


L 


67 A housekeeper takes three half seers of milk each week day and 
one seer on Sunday, and her bill for the week comes to Rs 2 3 a 
What is the pnce of milk per seer ^ 


68 Calculate to the nearest penny the sum to be x>aid to a oreditot 
whose debt is £183 13s 10c? when his debtor pays 14a. 7jd in the £ 

69 A proposed railway is to have an average width (including 
embankments) of 80 ft How much per mile must the company pay 
for land at the rate of Rs 165 per bigha ’ 

70 On a certain map a road 1320 yds long is represented by a 

le^pgth of 18^ inches Determine the scale of the map What area on 
the map woidd represent an area of sq mile ’ (OS) 


71 Shew, without unnecessary work, that the following statements 
cannot bo correct 




I 


\ 


(i) 3*984 x 0 872= 3 752, 

(ii) 3 984 - 0 872=3 652, 

(m) \/dW=0 18 

72 ^ months of a year a man’s 

Rs 2 13 a, 6p If his average was 
September, Rs 2.8 a in October, and Re 1 15 a in November, what was 
his a^ erage daily expenditure m December, to the nearest anna ? 


average doily 
Rs 3 5 a m 
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73 A rectangular allotment ground is 24 chains 25 bnks long 

16 chains 80 links broad Find, to the nearest jiciin}, its rent at 
£5 15<» 6d per acre 

74 If ^ men or 16 bo>8 can hoc a field of 16 acres m 7 dajs of 
10 liours each, in liow many days of 9 hours each 13 men and 
15 boys hoe a field of 49 acres ^ 

75 Dmde Rs.7S52 8a among three persons, B, and C, so that 
A ma% get one third of n liat B rccci\ cs, and C ma\ recei\ c as much as 
A and B together 

76 A railway train, 73 metres in length, is t^a^cllmg at the rate of 
60 kilometres an hour on the up line, and another tmn, 102 metres in 
length, 18 tra\elhng in the opposite direction, on tho do^n line, at the 
rate of 40 kilometres an hour , find the lime occupitd bv the trains m 
pissing each other 

If the trains Mere travelling on panllel lines in the same direction, 
wliat Mould be the lime occupiedf b} the faster tram in passing the 
sloMcr’ (C S ) 

77 A beam, ha\nng a square section, is 9 ft long, and Meiglis 

3t CMt A cubic foot of the substance of the beam Meighs 32 lbs 
TC hat is the thickness of the beam ^ (C S ) 

78 A basket of 65 oranges is bought for Rs 3 2a DriM a graph 
to shew the pneo for sm\ other number Hom mam could be bought 
lor Bs« 2 8 a ^ Find the price (to the nearest anna) m Inch must be paid 
for 36 and for 78 oranges respectively 


If 

79 If cubic foot of water weighs 62 426 lbs , and a linear foot is 
equal to 30 4S centimetres, find the number of pounds in a kilogram, 
correct to the nearest tenth 

80 A block of glass measures, in inches, 5 t^ b} 2^ b\ The 

material weighs 1 6 ounces per cubic inclu Find the weight of the 
block to the nearest ounce 

Suggest a simple method of testing Mhcthcr your result contains a 
senous error (C S ) 

81 A man rows a certain distance doim stream in o hours, and the 
same distance up stream m 7 hours If he can roM'- 8 miles an hour in 
still water, what is the rate of the stream ’ 

82 A certain length of patliMTij has to be const meted , it is found 

that three men can construct one fifth aU but one mile in tMO da\8, 
Mlnlst 18 men can construct one mile more than tv o fifths m one day 
UTiat IS the length of the path ♦ (C S ) 

I AB*H S 


T 
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83 A tram overtakes two persons who are walking 2 miles and 
4 miles an hour respectiveh% and coraplotelj’’ passes them respeetnely 
in 9 seconds and 10 seconds Mhat is the length of the tram and its 
speed m miles per hour’ (0 S ) 

84, Justify the follo'vmig graphical construction for finding approxi 
mately 1 414 of any number up to 10 Join tho origin to a point P 
uhose coordinates aie 10 and 14 14 (or 5 and 7*07)) taking 1 inch as 
unit , then tho ordinate of any point on OP is 1 414 times the corro 
sponding abscissa Read off from tho diagram as coirectly as possible 

to two places of decimals, 1 414 x 2, 1 414 x 3 6, 1 414 x 8 6, x 7 8 


0 

85 A boy is required to multiply Rs 13 3 a 6p by 105 Ho 
multiplies by the faotoi-s 3, 5, 7 in order In this 'a ay he gets three 
pioducts B\plain how many times Rs 13 3 a 6p the sum of these 
three products 'nnll bo ’ Using addition and subtraction only, slioi> 
how to find Rs 13 3 a. 6 p x 93 fixim the products in tho bo> *8 sum 

86 The bottom of a reotan^lar tank measures 24 ft by 15 ft 
Rind the depth to 'll hich it %vill be filled when it contains 9000 gallons 
of Mater Assume tliat a gallon ueighs 10 lbs , and that a cubic foot 
of Mater Meighs 10(K) oz 

87 A ^rnson of 200 men has pro\asions sufficient for 24 weeks , 
at the end of the first Meek a reinforcement of 80 men arn\es, and 
tho rations per day of each man are then reduced from 18 oz to 15 oz , 
for hoM many da} s longer can they hold out ’ 

88 A man, by fraudulently using as a seer weight one shoit by 
half a chatak, ittiscs the pneo of tea by la 3p a seer What is the 
price charged for tho tea per seer ’ 

89 The a% erage height of 4 men is 1 m 72 cm , the heights of three 
of them are 1 m 80 om , 1 m 65 oni , and 1 m 58 cm respectively what 
IS the height of the fourth ’ 

If each of these measurements is only correct to the nearest centi- 
mctie, between what limits must tho height of tite fourth man lie’ 

90 The area of a circular ring is given by the formula 

{D2-d2)x 0 7854, 

where D and d are the e'vtemal and internal diameters respectively 

(i) Find, to the nearest tenth of a square foot, the area of a path 
1 4 ft M ide round a circular flouer bed 8 6 ft m diameter 

(u) Find the m eight, to the nearest gram, of a circular nng of metal 
cut from a plate weighing 6*7 grams per square centimetre, the external 
and znteiTial diameters of the nng being 7 3 om and 4 7 cm 
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91 After 12 innings a cncketer’s a\ erage is 34 , \rhat must be the 
average of the remaining 3 inning of the season that his average for 
the v\ hole season may stul be doable the nnmber of his innings ^ 

92. Work, as clearly as possible, by the shortest method you can 
think of, the following 

(i) Find the cost of S7 yards of silk at H 5 11 a a yard, together 
with doable that number of 3 ards of nbbon at 14 a. 6 p a 
yard 

( 11 ), Find the cost of 8250 bnoks at Kb. 7 14 a a thousand 
(ill) Evaluate 49^ of hall a mile 

93 A chest whose external length, breadth, and height are 5 ft 9 in , 
4 ft 3 in , and 3 ft 3 in. respectively, is made of deal 1-jin thick 
Find the cost of lining the sides and Attorn with thin metal at 8 a 
per square foot 

94 . On a certain map an area of 12535 sq mi 2904 sq yds is 
represented by a rectangle 3 5 in. b 3 7 4 in On what scale is the map 
drawn ^ 

95 ^ nian rows 21 miles in 3 ^ hours agamst a stream the rate of 

ahich is 2 miles an hour, how long would he be in roiving 20 miles 
with the stream ’ 

93 By measuring time along OX (1 inch for 1 hour), and distance 
along OY (1 inch for 10 miles) shew that a line may be drawn from O 
through the points (1, 8 ), 16), (3, 24), to indicate distance 

travelled towards Y in a specified tune at 8 miles an hour 

A starts from London at noon at 8 miles an hour , two hours later 
B starts, nding at 12 miles an hour Find graphically at what time 
and at what distance from London B overtakes A At v\ hat times va^iII 
A and K be 8 miles apart ^ If C7 ndes after K, starting at 3 p m at 
15 miles an hour, find from the graphs 

( I ) the distances between A, 5, and C at 5 p m , 

( II ) the time when O is 8 miles behind B 
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286 We have alread}^ seen [Chap vi Art 138] that a per- 
centage ts a ratio or fraction expressea with 100 as its second tem^ 
the fiist term oi numerator of the fraction being the rate per cent 

For example XUTT is a percentage, denoting 7 out of one hundred, 
or 7 per cent this is written 7 p c or 7 %f 7 being the rate per cent 

Thus a peicentage of a quantity is a fraction of it expiessed in 
kundiedths 


287 We have also shewn [Arts 138, 207, 208] 

(i) how to express any fi action or ratio as a percentage , 

(ii) how to find a percentage of any gn en quantity 
It IS convenient to repeat these tw o processes 

Exaaipll 1 Express (i) asaptrceniage^ 

(ii) 73^ per cent asafractioiu 


(i) Let X denote the rate per cent , 

a:=^xl00 =43| 

Thus the fraction ^ is equivalent to 43|^ per cent. 


(ii) 73j per cent = 


13 \_ 220 _11 
100“100x3"15 


Examplt: 2 Find^ to the nearest orpeniny 

(i) 3^% of Rs 846, (u) 65-% of £786 lls 4d 

_ Rs 

(i) 3i% of Rs 84G=Rs 846x^ 8 46 

=R8 8 46x3j 
=Rs 27 496 

=IIb 27 8 a to tlie nearest 
pioe 



27 495 
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(11) 5l% of £7SG 11« 4rf =t7S0 5G7x^ 


=£7 865G7x5i 

o 



7 SC5 

i 



i47 194 

0 


/c*? ^ 

1 0*nS3 

o 



40-211 

:r 

£4G 41 Sd 

XOTK, 

In a few i 

ipccinl ca^C” 


Shiltiplv by 6, and deduct ^ of 
tlic nuiUrphcnnd, arranging Iho 
xvork Fo as to ghc a result true 
to the tlurd dccinnl figure 


result frictioimil} 
be preferred 


288 Commission is a fee paid to an ngent for buying or 
selling pi'opcrt^, or for conducting nnj otliei business on behalf of 
another poison Commission is calculated as a percentaffo on tho 
inonei spent oi rcccncdln the agent for his emplo\ or 

Mono} ]nul to effect insui'anco of property is called a premium 
it IS calculated aa a jKrccntaqc on the sum payable in case of loss 


EXAMPLES ZVn a. 

1 Find correct to three significant figures the percentages cquna 
lent to the tollouing fractions 

(i) (n) (in) xVj ^ t') tV 

2 Find the fractions eqm%alcnt to 

(i) % . (n) 7 5%, (m) 12^ % , (n ) 33’^ % 


How mucli per cent is 

3. Rs 3 Sn of Rs 21^ 4 Rs 17 la of Rs GO^ 

5 3 a 0 p of 15 a ? 6 22 3 ards of 1 mile ’ V 


I ind the \ slues of 

7 5%ofRs 35 8 3%ofRsl!>0 9 7% of Ra 225 

10 4l'%ofRs0>0 U 3i%ofRsn76 12 6 }%ofRs 2200 

Ho\ much per cent is 

13 7^ 44^ of 1C< 10 V ’ 14 4 tons S owts of 27~ tons’ 

15 Ra 0 GOof Rs ^2 50’ 16 527 grams of 12 4 Kg 
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Express decimally, correct to three significant figures 


17 

Bs 38 

as a percentage of Bs 271 

18 

Es 72 8n 

Bs 946^ 

19 

Es 61 12 a 

Bs 85 4 a 

20 

3Es 25 cents 

98 Bs 60 cents 

21 

7a 9p 

Bs 7 6 a 6 p 


Working in decimals find to the nearest penny the value of 
22 4% of £573 23 7% of £1129 

24. 3^%of£844 25 4i-%of£58 16« 

26 4%of £150 13s fid 27 6i%of£804 8s 

28 Find to the nearest penny the comnnssion on 

(i) £302, 14s at 3 per cent , 

(n) £1572 11s lOfL at 5j per cent 

29 An agent charges 3^ % commission for collecting rents If the 
rents amount to Rs 37d0| how much commission should oe paid? 


30 A yard measure is too long by one quarter of an inch estimate 
the error os a percentage of the proper length [Answer to two 
significant figures ] 

31 A field force of 7500 men is reduced by sickness and casualties 
to 6359 Estimate the loss per cent to three significant figures 

32 In 1890 the population of a town was 4680 , in 1900 it had 
risen to 4948 Find the absolute increase, and the increase per cent 
reckoned on the population of 1890 [Answer to two significant 
figures ] 


289 The following general methods should be carefully noted 

(i) To a given quantitj P add 7 percent of itself , 

(ii) From a given quantity P take 7 per cent of itself , 
each operation being performed m one step 

(i) If to 100 we add 7 p c of 100 we get 100+7 or 107 , 
the required sum is greater than P in the ratio 107 100 , 
that is, required sum=:Px-J^ 

(n) If from 100 we take 7 p c, of 100 we get 100 - 7 or 93 , 
the required diflFerence is less than P in the ratio 93 100 , 
that IS, required difiference«Px-^^ 
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Conversely (i) AVlnt quantity +7 p c of itself gi\es Q? 

(ii) Wliat quantity — 7pc. of itself gives Q? 

(i) Here the required quantity, on which (he ^percentage is iafen, 
corresponds to 100 , and the gi\en total corresponds to 107 

the lequired quantity is less than Q in the ratio of 100 107 , 
that IS, required quantity =Qx^§S 

(ii) Similarly, requii'ed quantity 

Noth. In such coses the multipliers arc usuall> best 

treated as dcoimals, while the reciprocal multiphers are 

often best treated as fractions 

Example. Fite per cent of the tnhahtants of a town hamnq died of 
/cicr, a panic set tn, diinng which \b per cent of the remaining m 
habitants left the towiu Jf the population icas then reduced to 3553, 
what icas it originally ^ 

Out of over^ 100 persons before the panic 85 arc finall 5 ’’ left , 
before the panic, the population = 3553 

Again, out of e\er\ 100 persons before the fever 95 survi\ed , 
the original population = 3553 x x -yyi 

=4400 


290 In questions dealing with statistics, where large numbers 
are invohed, appioxiniate methods should be used, as shewn in 
the following example 


Example 77ic popxdaiion of Irdand was returned as 4,704,750 at 
the census of 1891, and as 4,458,775 tn 1901 Fxndy to three significant 
fgureSi the percentage decrease 

The decrease was 245,975 out of a total of 4,704,750 


Let X bo the rate per cent of decrease , 


then 


X 

100 ^ 




245,975 

'4,704,750 

245,075 

'4,701,800’ 

245,975 

47,048 


, nearl} 


=5-23 


Thus the decrease is 5 23 percent 


Here it is only ncccssnry 
to retain 4 signifleaut digits 
in tbo divisor 

fi23 

4 7 PC 1^ 503 
1073 
182 
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EXAMPLES XVn b 

1 Wliat IS a man’s income if, after losing 22j p c of it, he has 
Rs 1860 left’ 

2 The population of a distnot has decreased by 16 p c , if it was 
onginallj 16,800, what is it now ’ 

3 Tlie population of a town which is now 62,130 is known to ha\o 
increased by 9 p c since the last census what was the population at 
the last census ’ 

4 An army of 146,600 loses 12^ pc of its number through disease, 
and 15 p 0 of the remainder in battle how many are left ’ 

5 A tradesman makes a reduction of 10 p c from the prices 
marked m hat will he receive for on article maiked 7 a 6 p ? 

6 Goods are being sold at a reduction of 20 p c below the marked 
pnee what should be the marked price of an article sold for 11a 8d ? 

7 A general having lost two sevenths of his men in battle, and 
6 p c of the remainder by sickness, has 95,880 men left how many 
had he at first ’ 

8 For u hat sum should goods worth £532 be insured at 5 p o so 
that in case of loss the ouncr may recover the premium as '>\ell as 
the value of the goods 

[Out of every £100 insured, £5 represents premium Thus the -salue 
of the goods is 95 p c of the sum to be insured ] 

9 For what sum should a cargo worth Bs 74,000 be insured at 
7^ p c so that in case of loss both cargo and premium may be recoi ered ’ 

10 A firm adds to its reser\ e fund in such a way th^ it the end of 
each year the fund is increased by 12 p c of its amount^-n^he beginning 
of the year If the fund now stands at Bs 167,584f what’ltas it tw o 
years ago ’ 

11 Of two routes leading from A to B one is longei than the other 
by 5 t p 0 of itself The longer route is 182 460 lim , what is the 
length of the shoiter to the nearest metro ’ 

12 One year the revenue of a province was Es 4,780,320 , the next 
year it was Rs 4,957,600 Find tlie increase per cent correct to three 
significant figures 

13 A man embarks his whole capital in four successive ventures , 
in the first he clears 100 p c , and in each of the others he loses 20 p c 
Shew that ho has gamed 2 4 p c on his original capital 

14, In a certain year the total revenue was £144,000,000, and the 
tax on tea produced £5,790,000 Wiat per cent of the w hole re\ enue, 
to the nearest whole number, w as pi-oduced by the tea tax ’ (C S ) 
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15 In Greece m 1893 there were 5)563^ 100 acres of agncultnral 
landj and of this 

Olives occupied 432,000 acres yielding 15,000,000 lbs 
^ Cn mn ts „ 168,000 acres „ 350,000,000 lbs 

^ Figs"^ „ 52,000 acres „ 60,000,000 lbs 

TVliat vris the jicld of each jicr acre, and 'nhat TCrcentage of the 
whole agricultural land was occupied by each’ Give the answers 
correct to the nearest whole number (C S ) 


16 Our imports for the jear 1900 were as shewn below Find, to 
the nearest iniegcr, what percentage of the total imports came from 
each of the sources named 


British possessions, - 
United States of America, - 
France, • • 

Other countnts. 


£109,530,635 
138,789,261 
53,618,656 
221,130,611 (C S ) 


17 The relation between the revenue and ciqxinditure on the 
Baltimore and Ohio Railuaj for three years was as follows 



lECS. 

ISCa 1 

ISYO 

Earnings, 
Exiienses, - 

S7,5>S,C44 
S5, 054,448 

?S,7at,91o 

$3,756,100 

$8,427,728 

$5,453,460 


Express the expenses ns a percentage of the earnings for each year, 
and also for the whole penod of three jears , gi'Tng each percentage 
to the nearest integer (C S ) 

18 The population of England and AValcs wras 29,002,525 in 1891, 

and 32,577,843 in 1901 , that of Scotland a^as 4,025,647 in 1891, and 
4,472,103 in 1901 Find which population was increasing at the greater 
proportional rate dunng 1891-1901 (C S ) 

19 The following tabic shews for the year 1903 the estimated 

population and the number of children attending primary schools in 
fengland and Wales, Scotland, and Ireland rcspcctnel} iind in each 
of the three cases the number of children as a percentage of the 
estimated population to the nearest whole number (C S ) 



Ea^Iftnd and 
Wales 

Scotland« 

Ireland 

Estimated population, 
Number of children attend 
ingpnmara schools, - | 

^3, 378,000 

5,037,000 

4,579,000 

669,000 

4,414,000 

482,000 
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Profit and Loss 

291 When goods are bought foi one sum of money and sold 
for another there is a profit oi loss accoidiug as the selling price 
IS greater oi less than the cost price. But in dealing with the 
lesults of difierent business ti^ansactions the calculation of actxial 
gams 01 losses does not furnish any useful basis foi comparison 
Consider the purchase and sale of two articles as follows 
(i) Coat piice Es 12 , selling pi ice Es. 16 
(ii) Cost price Es 20 , selling price Es 24 

Here the actual profit is Es 4 in each case, but relatively to the 
onqinal outlay^ the piofit is ^ in the first case, and in the second. 
If w e express these fractions as percentages we see that 

in the first case the profit is ^ x 100, or 33^ per cent , 

„ second „ „ ^ x 100, or 20 per cent 

It will be noticed that the profit pei cent has been calculated 
with reference to the cost pnce^ and, unless othei’wise stated, profit 
and loss per cent are always to be understood in this sense 
In what follows we shall often find it convenient to abbreviate 
the terms ‘cost puce* and ‘sellmg price* by the letters CP and 
BP lespectively 

Exa'mple 1 Esixmate the gain or loss pen cent when 

(i) A hidloch bought fox Es 30 %s sold for Es 28 8 a 

(u) Articles bought at £30 10« per acoie are sold at £22. 28 fid per 
dozen 


(i) Here the actual loss on Es 30 is Ee 1 8 a 

loss per cent 100=6 

20 

(ii) The selling price jaer flcore=£22 125 

= £36 875 

Hence S P =£36 875, C P =£30 6 
actual gam =£6 375 

gam per cent ^ 100 

63-75 


20-9 


8 - 0,5168 75 
275 


"3 05 

=20 9, correct to one decimal fig 
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Example 2 An aHxch which coat Bs 130 was sold at a pjofit of 
per cent , what was the selling price ? 

First ^[eUiod Second Method 

S P =C P +74- % of C P Here ^yo add tlie actual gain to the 
=I(I7V%o'e&P Tkos 

lofi 130 


=^otBs 130 
=Rs 139 12a 


6 5 =6% Wo/ 
139 7o=Rs 139 12a 


'riic second method should only he used in the simpler cases of 
hnding selhng price 

EvaMPiiE 3 By selling a picture for £55 is I lose 8 per cent , what 
(ltd the ptciut e coat me ? 

Hero CP -8% of CP =SP , 
thatis, ^ofCP=SP, 

CP=«ai.f 

_„276 100 
6 92 


Note Tlie percentage loss is 8 p o of the cost pi ice , hence the actual 
loss cannot bo found until the cost price is found Por this reason 
there is no solution analogous to the second method of £\ 2 


EXAMPLES XVn c 
Find the profit or loss per cent \\hen 

1 Goods costing Rs 30 are sold for Rs 36 

2 Rs 3 12a Rs 3 4a 

3 An article winch cost Is Sd is sold for Ifi 6d 

4 Rs 2 Rs 2 4a 

5 Pictures costing 5^ Gd each are sold at £6 '12s per score what 
is the gam or loss per cent ’ 

Find tlie selling price in the folloniung cases 

6 Cost price £5 , profit 20 p o 

7 Cost price 6^ 8d , loss 7^ p c 

8 Cost pnee 62 Rs 60 cents , profit 8 p c 

9 Cost price Rs 11 4a , loss 10 p c 
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10 How much per cent is gained by buying a book case for 15 n 
and selling ifc for Re 1 2a 9p ’ 

11 If I lose 18a in selling a picture for £3 2a , what is my loss 
per cent ’ 

12. A horse w hich cost Rs 75 was sold nt a loss of 4 per cent , what 
did it soil for ’ ^ 

13 At what price must an article which cost Rs 6 4a bo sold so 
as to gam 14 per cent ^ 

14 If 12 j per cent is lost by selling a book for Rs 2 10 a , what 
was the cost pnco ’ 

15 Find, correct to one decimal place, the rate per cent of gam 
or loss, when 

(i) Goods costing £40 arc sold for £43 7a Id 

(ii) £25 16s £22 4s Id 

(ill) £77 4s Sd £80 17s S^d 

I - 

16 What IS the gam or loss per cent on gy cncs refilled at 
5jC? pel lb and costing £2 7s llcZ perewt’ 

17 A woman bought eggs at 15 annas per dozen , at what pnee per 
hundred must she sell them so as to gam 12 per cent ^ 

18 If 130 lbs of sugar are sold for £1 17a 4^d , what is the gam 
or loss per cent if the cost pnco w ns 3cf per lb ’ 

19 Knnes are bought at 11 for Rs 10 and sold at 10 for Rs 11 
What 18 the gam jicr cent ’ 

20 If eggs arc bought at 5 for 3a and sold at 25 for Rc 1 2a , 
wliat IS the gam or loss per cent. ’ 

21 If 8 p c IS lost by selling an article for Rs 5 12 a , what did it 
cost’ 

22 What was the cost pnco of an umbrella which was sold for 
Rs 15 at a gam of 20 p c ’ 

23 By selling goods for £17 4a a profit of 7^ p c is made , find 

the cost price ^ 

24 If 10 p 0 was lost by selling a bullock for Rs 65 4a , what did 
it cost’ 

25 A draper sells 150 yards of cloth at 8 a 9p per yard, gaming 
thereby 25 p o What did he pay for the w hole ’ 

26 If eggs can bo sold at 9cZ per dozen at a profit of 20 p c , what 
was the cost price per score ’ 

27 Sugar sold at 2jd per pound produced a gam of 12^ p c 
Wliat was the cost price per ton ’ 
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28 A man loses 15 p o b\ selling articles at £20 Ss per gross , 
what was the cost pnco of each article^ To 'ivhat sum must he raise 
the selling price per gross so ns to secure a profit of 20 p c ^ 

29 A merchant loses Cj- p c by selling half a hundredweight of 
tea for 6 guineas At what pnee per pound did he buy it ’ 

292. Example 1 By scllxng goods for Rs 204 1 lo^e 15 per cent on 

my outlay for what must I sell them so as to gam 10 per cent ? 


Here 


given S P =85 % of C P , 
required S P =100% of 0 P , 

required S P of gi\ en S P 
8d 

=Rs 264. 


Exaotle 2 By selling sugar at £21 per ton I gam 12^ per cent , 
what percentage should I gam or lose by selling tt at M pei ^und ? 

Sx2240 

3d per lb is equivalent to £ ^ ^ , or £28, per ton. 

Now 2"4 s P of l*t S P 

=1 of 1*‘ S P 

Also 1“ SP =lI2^%of CP , 

' S P =g of 112^ % of 0 P 

= 150% of CP , 

that 18 , there is a gam of 50 % 

293 When an article of comnieice passes through the hands 
of seAeral >d^lers, the profit or loss pei cent of each must be 
calculated on the price at which he bought it 


Exabiple. a sells an ar^fcZe to B at a gam oflOpc B sells it to C 
at a gam ofl\pc G disposes of Mat a loss of2pc If the prime cost 
to the manifacturer was Rs 6 6a , fnd^ to tke^ nearest picCy the price, 
obtained by O 


A buys for Rs 6 375 and sells at a gam of 10 p o , 
the cost pnee to R is Rs 6 375 y 
B sells it at a gam of 7^ p c , 

110 107 


the cost price to (7is Rs 6 375 


k7l 


100 100 
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O sells it at a loss of 2 p c , 

the pnce ho obtains for it 
„ 110 107^ 08* 

_Rs 6 3/oXjQQ3f ioo’’'l00 

=Ils.6 375xl 1x1 075 x 0 98 
=Rs 7 388, to three dec figs , 
rrRs? 6a.3p,to tho nearest pice 


Hs. 

C375 
IJL 

6- 375 
-0375 

7- 0125 

1-076 
7-012O 
400S 
-0351 
7 53S4 

o-os 

G7S4G 

-0030 

7 3870 


Note. At the stage marked % the pupil must in each case dcoide 
for himself whether the reduotion will be simpler if treated by fractions. 


^ EXAMPLES XVn. d, 

' ,L selling goods for Ks 364 I lose 9 p c ^ at "what pnce should 
I sell to gam 10 p c ’ 

j 2 A merchant sold coal at 19« per ton, and thereby lost 5 p c , 
ut what pnce ought he to have sold it so as to have gained 6 p c ’ 

3 If 3 p c. IS gamed by sellmg a piece of cloth for Re 1 9 a. 9 p 
^ at what pnce must it be sold so as to gam 8 p c ’ 

^ 4* *4 By sellmg sugar at 2id per lb a grocer would lose 2 p c , at 
what price per ewt could ho sell it so as to gam 5 p c ^ 

5 A horse was sold for Rs 81 at a loss of 28 p c if the selling 
price had been Rs 90, w hnt^ would have been the gam or loss per cent ^ 

6 What percentage of loss or gam will result from sellmg cloth 
at Rs 5 13a. per ^ard, if 5 p o is gamed by sellmg it at Rs 6 9a 
per yard ’ 

7 If silk can be sold at Rs 2 11 a a yard at a gam of p o., how 
much per cent would be lost or gamed by sellmg it at Rs 2. 6 a a yard’ 

8 A tradesman who is selling off states that ho w*ill make a 
reduction of lO p c fropi the pnees marked At what pnce must he 
mark goods for which he wishes to receno Rs. 6 3a.’ 

9 A trader bought a consignment of 200 eggs, 20 of which were 
broken m transit , the rest he sold at the average rate of 6 for 9 a , 
therob}** clearing 8 p c on his outlay at what pnce per score did he 
buy the eggs ’ 

10 If sugar sold at 2xd per lb entails a loss of 12 p c , wliat 
percentage of profit would be made by sellmg it at £1 11a 6d 
tier cwt ’ 
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IL B} selling oranges atSlO^jjer'tlozSluaiAvonian loses 10 pc of 
her outla\ vhat would she gain orto^pot^tin^ Jf slie sold them at 
10 for 12 n ’ *■* 

12 At a clearance sale an article is reduced m pneo from Re 1 8a 
to Re 1 ,1a If tin- first pneo represents a profit of 28p o , how much 
IS gamed 2 H-r cent b/ selling the reduced pnoC ’ 

13 A man lK>ught n cotiago and sold it at a loss of 5p c If he 
had iHJcn able to sell it at a gam of 7 p c ho woidd lm\o rcconcd more 
than he did h> £4^ 1C,'» “W hat was the cost pnee’ 

[Here difference of 12 % of co^f ice ] 

14* It 20 21 c more would be gamed b\ selling a piece of cloth for 
Rs 40 Sn than b} selling it for Its 39, what did it cost’ 

15 A carnage was sold at a loss of 20 p c , if it Lad fetched £10 
more, there would lm\c been a profit of 10 p c What was the cost 
of the carnage' 

16 Find the pnmo cost of some goods which would fetch Rs 9 6a 
morv, if sold at a profit of 13^ p c than if sold at a lo'^s of 64p o 


17 A merchant lost 12 p c selling coal » if he had increased 
Jus pneo bv 3'» 8^ per ton he w'ould lm\e gained 10 pc At what 
price did ho sell it’ 


18 A wine merchant was selling champagne so ns to gam 20 p o 
Ht increased his pnee b} 6** ptr dozen, and his profit i*oso to 
SS ' p c at w hat pnee per dozen w ns he selling the w me at first ’ 

V/ 19 It costs A Rs GOO to make a carnage , A sells it to J? at n gain 
of 10 per cent , JS sells it to C at a gain of 5 per cent 'Uliat does it 
cost O’ ^ 

20 tin'' muoh should I luuo to pR\ for a watch which cost £3 4s ^ 
to make, if the maker sold it to a dcalci at a xirofit of 25 "per cent , and 
the dealer sold it to mo at a profit of 122 i>cr cent ’ 


21 A builder sells a house w orth Rs 2000 to an agent at a lossdi, 
10 |>cr cent If the agent disposes of it at a gniP of 25 per cenl , wlmt 
does the purchaser pay ’ 


22 A sells an article to 7? at a profit of 4 per cent , JB soils it to C 
at a profit of 5 per cent If (7 pa} s £4 lU for it, what w as the prime 
cost to ^ ’ 

[Let £x be A 's pnmo cost , then a: x ^ x ^ , 

that IS, a;=4^^x-J0T^ luT See Note to Example, Art 293 ] 

23 A sold some goods to making a profit of 10 pei cent , B told 

them for £6 Is , making a profit of 10 per cent What dbd A pay for 
the goods' ^ 
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2L If the manufacttirer makes a profit of 20 p o , the wholesale 
dealer a profit of 25 p o , and the shopkeeper a loss of 5 p o , what did 
the shopkeeper got for an article which cost 3s 4d to make ’ 

25 The cost of making a bicycle is Ks 160 , the maker adds on a profit 
of 25 p c to this in selling to a dealer, and the dealer sells the machine 
for Rs 250 Find the dealer’s actual profit and his profit per cent 

26 A manufacturer makes an article and sells it to a dealer at a 
profit of 10 p c The dealer sells it to a shopkeracr who obtains for it 
a price 21 p o abo\ e the cost of manufacture What was the dealer’s 
profit per cent ’ 

The total rise in the price of goods passing through three hands 
IB 57^ p c , if the first and second secure profits of 20 p o and 25 p c 
respeoti\oly, what profit per cent does the third make ^ 

28 A makes a wardrobe for £6 and sells it to at a profit of 
25 p c B sells it to 0, and C sells it for £9 18a making a profit of 
^0 p c What profit per cent did B make 

29 A manufacturer sells to an agent at a profit of 20 p c , the 
agent’s wholesale price to a shopkeeper is at a profit of 10 p c , and the 
shopkeeper retails his goods at a profit of 12^ p o Find 

(i) the wholesale pnee of goods which cost the manufacturer 6s 3d , 

(ii) the retail pnee of an article which cost 25s to make , 

(ill) the cost to the manufacturer of goods bought in the shop for 
£14 17« , 

(iv) the profit per cent which the manufacturer would make if he 
sold direct to the customer at the shopkeeper’s price. 

294 Miscellaneous Examples on Percentages 

Example 1 One gallon of spvnt which contains 11 pc* of water is 
added to ^gallons containing 7p c of loaier^ and to this mixture half 
a gallon of water is added Bind the percentage of waier in the final 
mixture 

Here it wnll be convenient to consider each gallon as consistmg of 
100 parts 

1*^ gaUon has 100 parts , 89 of spirit, 11 of water 

The 3 gallons have 300 parts , 279 of spint, 21 of water 

The added \ gallon has 50 of water 

By addition, 450 parts have 368 of spirit, 82 of water 

82 

Thus the required peroentage=|^x 100 

_164 
” 9 
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Evample 2 In what piopotlton must tea costing 11 a per lb he 
mixed with tea costing 8 a 8 p jDcr lb m order that a gam of 2b pc may 
be made by selling the mixture at 12 a per lb f 

100 

The cost pnoo of tho nuxturos:12a ^ *' 

=10 a 


Nom eupposo that x lbs of tho iirst kind of tea arc taken TS^ith y lbs. 
of the second , then 

cost pnoo of (x+y) lbs at 10 a =120(x+y) pies. 

Also tho cost pneo of x lbs nt 11 a , \ . 

togcthervMth ylb3.at8a 8 p ;=<^32*+104y)p.c8 

^ 13px+104y=120x+120y , 

that 18 , 12a:=16y, 

x_lG_4 

y"12"3 

4 parts of tho first must lui taken ith 3 parts of tho second 


/ 

^EXAMPLES XVn. e 


L Since the lost census the births m a certain distnct have been 
11 p 0 ., and the deaths 4 p c of tho uholo population If tho popula- 
tion IB nou 83, GOO, ulmt uas it at tho last census^ Find also tho 
numljcr ot births and deaths that ha\e taken placo in tho interval 


2 If 8 tons of coal at 25^ per t<5h arc ini\cd mth 20 tons at 
20« per ton, find tho gam per cent if tho uholo isc^old at 24« per ton 


per lb 
per lb 


3 A grocer mixes chicor\' at 3a per lb with cofTco at Re 1 8 a 
tho proportion of 4^o 1/ and 


in 


Find Ins gain per cenP^ 


sells tho nnxturoatBc 1 9a 




4. A name tradchman saics during each year an amount equal to 
20 per cent of ins capital, and adds it to hi*? ^pital at the end of the 
\eai If on Jan iPt, 1900, Ins canital uas Rs 10,000, nhatuas it on 
Jan Ist, lOai’ 


5 A shopman bought eggs at the rate of 7 for 4 annas, and sold 
them at a profit of 40 per cent How man\^ eggs %rou]d a oustomcr get 
for 4 annas ’ 


6 Two partners imcat Rs 12,500 and Rs 8500 respeotnely in 
their business, and arrange tliat GO per cent of the profits should bo 
dnidcd equally betucen thorn, and tho remaining profits treated as 
lutcrcBt on tho capital If one partner's share is R*^ 300 more than 
that of tho other, uhat was tho whole amount of tho profits 
I An IIS z 
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7 A man bujs a house for £1150 7!hero is a ground rent of 
£25 a > ear, and annual repairs come, on an average, to iVpei^nt on 
the purchase pnoe of tlio house At what rent must ho let tne house 
to Clear 8 per cent per annum on the purchase pnoe ’ (OS) 

/ ’ 8 An examination paper is worked by 2500 pupils, of 'whom 

one fifth are girls and the rest ben s , 5 P c of the boys fail and 40 p c 
of the girls Wliat percentage of the \vliole passed’ 

9 A sells goods to B at 5 p c profit, B soils to (7 at 20 p c profit, 
and C sells to S at 25 p c profit What m ould bo ^’s profit per cent 
supposing that ho sold the goods for the pnoe D paid for thorn ’ 

10 If 3 articles are sold for the cost pnoe of 4, what is the profit 
percent ? 

11 A tradesman’s prices are 12 p o abovo cost pneo if ho allou s 
£1 6^ 3d off a bill of £21, what profit per cent docs he make ’ 

12 A man bu} s an estate for Rs 3G,000 He sells one third of it at 
a loss of 20 p 0 , and tuo fifths of it at a gam of 25 p c , at ivhat gam 
per cent must ho soil the remainder so as to make a profit of 10 p o 
on the u hole ’ 

13 A tradesman’s takings for a week are £25, what is his not 

piofit if ho marks his goods 20% aboie cost price and pays for rent, 
labour, etc 10 % of his takings ’ (OS) 

14. In what propoition must coffee at 14 a per lb bo mixed uith 
coffee at Rc 1 S a per lb so that the mixture ma^ bo sold at Re 1 9 a 
per lb at a profit of 25 p o ’ 

, 15 A dairyman pajs Is Id per gallon for his milk , ho adds water 
and sells the mixture at 2d per pnt, thereby making 40 per cent 
profit. Find the proportion of u ator to milk recen cd by ins customers 

16 In Neu South Wales, the returns for 1903 shewed that the 

number of sheep m the county was 26,050,000, and the value of 
wool produced £8,593,000 In Now Zealand similar returns shewed 
that the number of sheep was 18,955,000 and the \aluo of the wool 
exported £4,041,000 Assuming that the amount of wool produced 
per head of sheep was the same in the two States, calculate the 
percentage of the total w ool production of New Zealand which was 
exported (C S ) 

17 In the year 1906 Great Britain took 90 per cent of the farm 
products exported by Canada But it was said that “for c%cr 5 100 
loUars’ worth of farm products supplicil to the mother country by 
Canada, other countries furnished her *\vith alwut 447 dollars’ worth ’’ 

Taking the value of Canada’s farm products exported to Britain as 
13 1 millions of pounds sterling, calculate approximately the value of 
the farm products c>5)ortcd by Canada to dlL countnes , also the value 
Df farm products imported by Britain from all countnes (C,S ) 

^18 A bicycle agent allows 25 p c discount on Ins advertised pnccs, 
ind then makes a profit of 20 p o on Ins outlay What 'ia'tllo’adfertiaed 
price of a machine on which ho gams £3 ^ 
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p 19 A man buys milk at 2a Gp per seer, dilutes it with 'water and 
‘sells the mixture at 3a per seer How much water is added to each 
seer of milk if his profit is 60 p o ^ 

* 20 A man sells ^an article at 5 p o profit If ho had bought it at 
6 p 0 less and bdlcl at for Re 1 less, ho would have gained 10 p o , 
find the cpst pnoe ^ 

21 A piano was sold at a gain of 16p o If the selling price had 
been Rs 20 more the gam would ha^ o been 20 p o what did the piano 
cost’ 

22 A merchant buj s 700 quarters of wheat He sells 280 of them 
at p c profit, S20 at 10 p c profit, and the rest at 12j p o profit 
His whole gam amounts to £100 19s 7d At what price'per quarter 
did ho buy’ 

23 A grocer sells sugar at 4d per lb and takes off 5 p c for cash 
pa} mciit find what it costs him per owt in order that ho may make 
a profit of 60 p 0 ? 

2/L In what proportion must tobacco at 5s 3d per lb be mixed 
with another kind at 6s 6(Z per lb so that 33^ p o may be gamed if 
the mixture is sold at 78 lOd per lb 

25 A cycle agent buys 30 bicycles, of which 8 are first grade and the 
rest second grade, for iCs. 3150 Find at w hat price he must sell the 
first grade machines, so that if ho sell the second grade machines at 
three quarters this price, ho may make a profit of 40p c on his outlay 

26 There are tw o casks of spirit, containing 25 p o and lope 
respeotn ely of water If 2 gallons of tlie first are added to 3 gallons 
of the second, what percentage of water wnll there bo m the mixture’ 
If a quart of water is now added, find, to the nearest integer, the 
percentage of spirit in tho final mixture 

27 A tradesman bought some sugar at 3^d. per kilogram, and 

sold it at 2d per pound Ho assumed that a pound was ^ kilogram, 
whereas in reality a pound is 453 6 grams What profit ] 9 er cent on 
hiB outlay did he tmnk he made, and what^;profit per <%nt did ho 
actually make ’ (OS) 

28 A manufacturing firm has a capital of £9000 Tho ctoss annual 

sales are £3750 Tho cost of jimtenals and manufacture is 36p^ 
of this Rent, rates, and taxes amount to £387 , advertising to £940% 
office expenses, £136, manager’s salary, £200 together with Ipc 
on the gross soles Eind the rate^f mterest that can be tisid on the 
capital '' ' ^ ^ # 

If the advertising is doubled, and in consequence the gross ^ sales 
increase 40 p o , what inorcase will there be in the annual profit ’ S ) 
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Intehest and Discount 

29B When money is boirowed m the course of business the 
lendei makes a certain charge for the use of the sum lent Such a 
charge is called Interest, and the sum lent is called the FrmcipaL 

Intel eat is usually reckoned as a ^percentage on the principal foi 
each year until the loan is lepaid The sum paid on each Bs 100 of 
the loan is called the rate per cent per annum. Unless other- 
wise stated the interest is always calculated yeaily, and the words 
per annum aie omitted m quoting the rate pei cent 

296 When inteiest is leckoned on the oiigiual piincipal only, 
tluoughout the whole term of the loan, it is called Simple Interest 
When inteiest, as it becomes due, is used to inciease the principal, 
the total interest at the expiration of the loan is said to be 
Compound For the present we shall deal Avith simple interest 
only 

Piincipal together with its interest for a stated time is called 
the Amount foi that time 

Evampx<e a sum of Rs 350 is lent foi 4 years at Sper cent per annum 
hnd the simple interest and the amount 

Here the interest for one 5ear=3 p o of Rs 350 

=Rs 350xy^, 

the interest for /o«r 5'ears=Rs 350 x x 4 

=Rs 42 

The amount =:pnncipal+ interest 

=Rs 350+Rs 42=Rs 392 

297 Thus it appears that when the piincipal^ rate 'per cent y 
and time are given, the simple interest is found by the lollowmg 
rule 

Multiply the principal hy the rate per cent and hy the number of 
years^ and divide the product by 100 
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298 If we suppose the piiucipal to be represented by Ks P, the 
mto per cent, by Rs r, the numbei of years by and the resulting 
iiiteiest b\ Rs I, the lulc gi\es nso to the formula 

ir-himjT) 

r ~ 100 y 

iirwi 

In peifoiniing the operations iiuplied in this formula (onn the 
lule of Art. 297), the pupil must be caieful to arrange the details 
us to simplify the w oik ns much ns possible 


Example 1 
3 pn cent 


Find (he \ntcrest on Rs.731 4 a for 2% years at 


Required intercst=iRs 731 J x2g-x 


3 

100 


=:Rs 


117 ^ 
•S995- ^ ^ 


o 


=Rs 


117 

o 


Rs 58 8 a 


Tins fractional nrmngcnient should not bo used except in the 
simplest cists, nnd «ck> (he prntctpal can easily be expressed 

171 a fractional form It is, houc\cr, alun;^s uorth mIiiIo to see if a 
siniphiication enn be obtained bj first mnltxplyxng iogeilier the numhet 
of yuns and the cc7l^ 

Exampli 2 -Firtcf, to the nearest penny^ thexntciest 07i£315 12s for 
4 ytars 7 months at 2 - 5 - per cent 

Hero the number of years y, rate pei cent =4^ x 2\ 

Thus vro have onl} to dmdo the principal by 100 and multiply the 
result b\ 1 1 

Hence tho required interest x 11 

=£3 150x11 

=£34 710 

=£34 14s 4d , to the nearest penny 

299 It should be noted that in British coinage a penny is the 
coin of least value recognised in banking and similar ousiness , it 
IS therefore usually sufbcient to obtain a result true to tbe neaiest 
penn} Hence tho best general method of finding simple interest is 
that shewn in the following example m which the principal is 
decimalised as tho fii'st step of the woik 
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Ewmple Find^ to the neareM penni/i the aWMjrfe viterest on 
£227 lOs Qd foi ^ years at <A2ytrce7it 


Here the principal =£227 525 


£ 


2-276 

f 

11 376 

3 


4 

34 128 

9 

6 OSS 

_1 

39 817 



Wo dmdo first 100» then multiply 
successively by 6 and by keeping 
4 decimal figures throughout, and a final 
result correct to 3 dccinilll figures 


Thus required interest =£S9 817 =£39 1<>5 4d 

7 


EXAMPLES XYHL a. 

Find the Simple Interest on 


1 

Rs 200 

for 3 yrs at 6 % 

2 

Ks 450 

for 4 yrs at 5% 

s 

R‘^2QQQ 

» 6 

>> 


4. 

R«^240 

7 


5% 

5 

Rs 540 

» 2^ 

7f 

n 

6 

Rs 3375 

,, 4 

>> 

3% 

7 

Rs 112 8a 

» 4 

»» 

3h% 

8 

Ks 318 I2a 

n 3 

97 

4% 

9 

Rb 1600 

1) 3t 


4% 

10 

Rs 221 4 a 

» 

9f 

5% 


11 £783 65 8d for 2 years 3 months at 6j % 

12 Rs 600 for 1 year 5 months at 4\% 

13 £2526 5s for y^ears at l4 % 

14. £407 105 for 3 years 9 months at Sy % 

15 £2022 ll9 3d for 2 years 8 months at 7^% 

Find, to the nearest penny , the Simple Interest on 

16 dC457for3 3 r 8 at 4% 17 £5127for4yrs at 3% 

18 £641 „ 3j „ 2^% 19 £3712 „ 2^ „ 3|% 

20 £701 llfl Id for 6 j cars 8 months at 4% 

21 £408 25 5d „ 6 months 4% 

Find, to the nearest penny% or pice, the Amount at Simt^le Tnf^i nn 

22 j £156 145 Gd for 1^ yrs at 3^% 

23 £244 la 8d „ 3yrs Omon. „ 3% 

24. Rs 1842 14a 6p „ 2yr8 Smos „ 2y% 

25 Rs 1147 2a 9 p „ 5yTS 4mos „ 21*% 
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23 Find the quarter!} interest on £1240 at 3^ % 

27 Find to the ni.'art.sl 5 cents the Inlf \carl} interest on 548 Rs 
40 cents at 4? % per annum 

28 A sum of Rs 437 8a was lent at 4 p c simple interest, uhat 
snm must l>c paid to cancel the debt at the end of 8 months^ 

29 A nnn deposits Rs C2S0 (Cc^Ion coinage) m a bank 'v\liic1i pays 
him interest at 21 - p o Find what sum he ma} dnw from the bank at 
the end of Imlf a vear 


300 *Wlicn it 15 nccess;^ry to* calculate interest for a number of 
AasSj the time niu^tt be jp\prcssed as a fraction of a }eai In 
estimating the time between the two s]jeci6ed dates itiscustomjiry 
to include one onlw of the dates named Thus from Apnl 4o 
August 10 ^ would be < 

April May Juno Jnly Ang 

(30 — 5) 4* 31 ’h 30 + 31 -i* 10, or 1 27 days, 

A friction of a year, vritb denominator 365, can only be put in 
a Mmpler form when the number of days is a multiple of 6 or 73 
For example, 146 days is §■ of a }car In other cases it is best to 
proceed as follows ^ 


Exampli:. Findy to (ht ntanoj^t painy^ the mterest on £1203 Is 104 
at 4 per cent from Apnl 5'' to 

Tlic pnncipal=r£120S 392, and the number of days is 127 
The interest =£120S 392xr 


=£1203 392 X 


=£1208 392 xs 


4 

1?Z 

£ 

1208 3 9 2 

100 

i65 

1-016 

. 4 

127x2 

1208 392 


100 

730 

72-083 

9 

101G 


7 250 


73000 

73)1^726 

{ 16-818 

.1-016 


497 


73 


597 


3 dco 

figs t 

132 



=£10 16j 4d , to the nearest penny 


596 


XoTE, In adopting this arrangement wc shall always have to dindo 
by 73 (or multiply b\ Jj) as a final step This may very con^emcntly 
be done b} the following rule, known as the tklrd, tenth, and tenth rule 

To the number of pounds to he divided add onedhird of this 7Mmi7>er, 
one t^nUtr of the quotient so Ghtavied^ and aqain on^ tenth of the last 
result , then divide the sum by 100 (i c move the decimal point two places 
to the left)^ and deduct of (he resulting number 
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Applying this rule to the above example, ^we have 

£ 

1227 726 
409-242 
40 924 

TU oi -ff— 4 092 
1681*984 

Moving the decimal point 2 places to the loft we get 




deduct 


10 000 


of this result 


£ 

16 81984 
•00168 


16 81816 

Thus to three places of decimals the result is £16 818, as before 
The reason for ike rule may be thus explained. 

By dmsion, 01369863 

Now l + ^+(lV®^ (tV 33^+ 085+ OOy 

=1+ 37==! 37 

Moving the decimal point 2 places to the left we get 0137 

deduct'^- of this result 00000137 
^ 01369863 

which is the equivalent of 

301 Multiplication by aliquot parts mS^^^^^netimes be used 
u ith advantage ^ ^ 

ExAaiPLB. Find the Interest on Rs 4636 12 £ for 219 days at 
4^ pgr cent "fcl, 

3 . .75 




And 


number of years ’urcde per cent =?x^= 2 y^ 

5 Jo ^ 


Thus to find the simple interest, decimalize the principal, diiude it 
by 100, and multiply the result by 2} §• 

Bs 


1 

Uf 

1 _ T 1 

■y- 01 

1 _ T 1 

Tir-yOt Y 


45 3671 

5 

nl 1 

-^Tir 

90 735 

0 

22 683 

7 

11 341 

8 

2 835 

4 

127 596 


IS 8+4+1 
16* 10 
1 , 1.1 


Thus required mtore8t=Rs 127 696=118 127 9 a 6. 
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EXAMPLES XVm b 

Find the Amount at Simple Interest of 

1 Ks 750 for 140 dajs nt Sj per cent 

2 £1835 „ 292 „ 1^- „ 

3 Rs 1687 Sn „ 210 „ 6 „ 

4 £252. Is 8if „ 73 „ 3 

6 £1006 „ 400 „ 5^ „ 

Find, to the nearest pennj , or pice, the Amount nt Simple Interest of 

6 £820 2fl for 2 jts 1*10 dnjn at 2A per cent 

7 Bs 420 8 a from March to Jiih 28^^* nt 3 per cent 

8 Rs 219 „ .Tan 1*^ „ July 10«' „ 3^ » 

9 371 12a „ Ma\ „ Dee ll‘h „ 4^ „ 

10 £780 IGs „ Apnl „ Aug 31-^ „ 

[In Lxamplcs 11-23 tiso one of the methods oLAit 300 ] 

Find, to the nearest pice, the Simple Interest on 


u 

Rs 316 

for 33 daj s nt 5 per oc 



12 

Rs 547 

n 54 II 

— T 



13 

Rs 70D0 

» 86 

4 



14 

Rs 70S 

11.3 „ 

» 



15 

Rs 9G3 14 a Gp „ 08 ,, 

4 II 

1 


Find 

1, to tho nearest penn} , the Amount on 



16 

£413 

from March 4“* 

to Jlaj 

at 4 per cent 

17 

£510 

„ Juno 4^'* 

1 , Aug 23"* 

» 3 

*» 

18 

£2450 

„ Ax)nl J7‘'' 

„ Juh 27*’’ 

M 3^ 


19 

£1363 15a 

„ May 17«' 

,1 Dee. 15*'* 

„ 4^ 


20 

£402. laa Orf 

„ Ajinl 14*^ 

II Jul3 .31** 

» 4^ 

99 


21 A sum of Rs 1210 ^\as llorroucd on Apnl 1*^ and repaid on 

^ug 2^'** of the Kinio year uith interest at 3j ji o Wlfiit sum had to 
)o paid ’ \ ^ 

22 A mat) deposits £o00 at his bank on Juh and dra^\s the 
nterest at 2^ p c on No\ 18^ At the same time he Mithdin'ws 
t200 of the deposit t tho remaining sum ^^ltll interest he draus on 
Teh 20^‘ of the next year Wliat sums dots ho rccon o on these dates 
cspcctncl} ’ 

23 I borrow Bs 330 on Mn\ 1*^ and a further sum of Rs 270 on 
^ug 1*^ on tho understanding tlmt I jepa} tho mIioIo with intciest at 

p 0 at tho end of the jtjir How much do I owe on Dee 31**’ 
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302 Inverse cases of Simple Interest In questions on 
Interest ^^e are concerned ■with four quantities, ■viz principal, 
rate per cent^ time, and interest When any three of these are 
gi\en it IS possible to find the fourth. Questions in whiclj^he' 
interest is among the given quantities, and it is required t^^Kd 
the principal, or rate, or time are called Inverse. < 

Case L When the Principal is required 


E\AMri.F What principal will produce £114 3b 9d cm simple interest 
at 3— percent for 7-^ years ^ 

Let P pounds denote the required principal , t 


then 
that IS, 


100 


* 20 ’ 




P=^^jcl00x|x^ 

2 

=450 


Tims the required principal is £450 


Or tims 


that IS, 


Interest on P pound8=(Int on one pound) x P 


number of pounds in req^ principal = 


gi\en Int 
Int. on £1 



9 


^4o0, as above 


Example 2. Ftndy to the nearest pice, tdkat principal will amonnl 
to Hs 3521 7 at 2r per cent m 3 pears 


Let P rupees denote the required pnncipal , 


to _P+E!^=35214376. 

p(i+^)=3IS21 437S, 

Pxl'075= 3521 4375, 

P=3275 755 > 

Thus the reqd pnnoipal=Rs 3275 12 a* 


3275 755 
1-0^^5)3521 4375 
2964 
8143 
6187 
8125 
600 
62 
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Or thufl Amount of P rupees = (Amt of one rupee) x P 
number of rupees m req*^ 

Hero given Amt =Rs 3521 4375 , Amt of Re l=Rs 1 076 , 

_ 3521 4375 nKK I t 
P= — r7w= — =32/6 766, as before 
1 07o 

EXAMPLES XVin c 

On what Principal will the Simple Interest be 
1 Rs 60 111 6 yrs at 4 % ’ 2 Rs 00 in 4 yvB at 5 % ’ 

3 Rs 243 „3 „ 3%? 4. Rs 37 8a „ 6 „ 3%’ 

Pmd the Pnnoipal u Inch ivill produce 

5 f 16 45 as interest m 3 years at 4 per cent 

6 Bs 28 14a „ „ 3> „ 6 „ 

7 £U Gs 8d „ „ 4 „ 2^ „ 

8 Rs 3 6a ,, „ 9 months at 6 per cent 

What Principal u ill amount to 

9 Rs 1417 in53"rs at6%’ 10 Rs 912 in4yrs at3^%? 

11 Rs 862 8a „3.„ 6%? 12 Rs 899 8a. „ 6 „ 4^%» 

Find the Pnncipal u hich mil amount to 
13 £5430 75 6d in 3 months at 2^ per cent 

14. £627 85 9d „ 3^3 ears „ 2y „ 

15 £204 165 „ 146 days „ 6 „ 

16 £254 Is 2d „ 2j years „ 3 „ 

17 Find, to the nearest pice, the principal which will give Rs 152 

as interest in 6 years at 2y per cent A 

18 On what sum, to the nearest pound, wall the interest for 
3^ years at 3 per coh^ be £24 ^85 ’ 

19 Find, to the nearest pound, the sum which must bo placed 
for 8 months at 2^ per cent to produce as interest £17 I85 9d 

20 Find, to tlie nearest shilling the sum which in 1 year 9 months 
at 3 per cent will amount to £327 25 4d ^ 

21 Find, to the nearest pound, what sum a man must deposit 

at his Bank on his son’s 16”* birthda3, in order that his son on 
coming of ago may be entitle d to £2000, simple interest being reckoned 
a5^?pord^t ^ ^ 
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303 Case IL ^yhen the time is required 

Example 1 In hoxo many years toill Rb 1250 10 a amount to 
Rs. 1375 11a at A per cent ? 

Here the interest=Rs 1375 11 a. -Rs 1250 10 a. 

=Rs 125 1 a 

Lefc the number of years bo denoted by n, 


then 


1250|xj^xn=125i^, 


n= 125;^- ^1250g x 


mom. 

zuui 

“16'^ 

2 

=2J 


iO005 


px95 


Or thus Interest for n years= (Int. for one jear) x n , 

— given Int 
“Int for one year 

u Inch leads to the same work as before 

Example 2 In how many days will £2406 amount to £2421 28 at 
Z\percent ? 

Here interest at 3^ % for the required fraction of a year 

=£2421 2s -£2406 
=£15 28 
=£15 1 

31 

Interest on £2406 for 1 year=£2406 x^^ 

=£84-21 

req* fraction of a y®^r=^^=0 179 

And 0 179 of a year =0 179 of 365 da>s=65 3 days 

This, counting a fraction of a day as a whole, gives 66 days 
The details of work are as follows 
0) in) 


(1), 

(u) 

( 111 ) 


£ 

24 06. 


72 18 
12 03 


84-21 


01793 
8 4,2,1 ) 1 5100 
66790 
7843 
264 
11 


(in) 

0 179 x 365 
=36 5x1-79 

36 5 
179 


36 5 


25 5 

5 

3-2 

9 

65 3 
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304 Case IIL Vnieii the rate per cent w required 

Example At what rate per cent xoill the simple interest on'Re ^2!il 8 a 
for 4 years be Rs 84 8a’ 

Let the required rate per cent be denoted by r rupees , 

then 422 5x^^x4=84 5 

422 5 ^ 

rx-^=84o, 

- 25 

or r=S4 ox-77rc-= 


Thus the rcq^ rate per cent is 5 

Or thus Interest at r per cent =(Int at one per cent ) x > 

, , , given Int 

required rate per cent = ? t- i r 

^ ^ Int at one ^rce«^ 

=84 5-(422 5x^), 

which leads to the same uork as before 


EXAMPLES XVIIL c {Continued) 

For u hat time u ould tlic Simple Interest on 

2i Rs 750 be Rs 376 at 5 per cent per annum’ ^ 

23 Rs 1050 „ Rs 210 „ 4 ,, „ 

24 Ks I860 Rs 558 ’ „ 3^ „ 

25 £660 13« 4d „ £67 10a „ „ 

26 £3756 „ £633 163 6d „ 4r „ „ 

In what time will the Amount on 

27 K.S 1500 at 3 per cent be Rs 1680’ 

28 Bs 54d0 „ 2j- „ Rs 6372» 

29 Rs 225 „ 3j ,, Rs 256 8a ’ 

30 £146 13a 4d „ 4^ „ £163 3a 4d » 

31 In how many days will Rs 250 produce Rs 3 8a as simple 
interest at 5 per cent ’ 

32 In how many days will the interest on £1572 178 come to 
£23 148 at 5^ per cent ’ 

33 In how many days will £382 amount to £386 138 6d at 4 per 
cent ? 
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At what rate per cent, \^ould the Simple Interest on 
34. Rs 250 beR8.S7 8o for 6 years? 

35 Rs 375 „ R8.90 „ 4 „ 

36 Rs 318 12a „ Rs 44 lOn, „ 4 „ 

37 £168 13s U „ £18 lOs 6d „ 2i „ 


At what rate por cent wU the Amount of 

38 B.8 2500 for b\ years be Ks 3118 12 a ? 

39 £485 „ 2^ „ £527 ‘aJ9d’ 

40 £320 155 „ o 3 cars 4 months bo -0363 lOs 4d ? 

41 If the interest on Rs G50 for 5 months is Bs 12. 3a , what is 

l/he rate per cent ’ ^ ^ ^ 

The sum of £047^05' was lent at simple interest, and at the 
snd of 8 months the debt was cancelled by the payment of £449 35 4d 
What was the rate of interest? 


43 At what rate per cent will a sum of money treble itfidf at 
simple interest in 25 years ’ 

44 A lends B a sum of Bs 5G4, and at the end of 2^ 3 cars JO cancels 
the debt by a payment of Rs C14 find, correct to two dcoimal places, 
what rate per cent, A gets for Jiis money 

45 A man lends Bs 3550 on the understanding that ho is to rccciia 
100 as interest at the end of 5 months find, correct to tw o dtcmml 

pliccs, the rate of interest per cent per annum tliat tlio bonx^cr^^ 
to x>ay ^ 

46 What sum, correct to the nearest pound, will amount to 
£2519 IS 5 in 4JLaenr3 at 5 per cent ^ 

47 Find, correct to the nearest shilling, what sum must bo put 

3Ut at por cent simple interest to gi\o an income of (i) half a crown 
1 w cek , (n) a penny a day c, 

48 A man Icai cs Bs 610 on deposit at 5 per cent , and takes 
his interest when it his amounted to Rs 20 For how many da^s was 
the sum on deposit ^ 

49 A man places £1000 on deposit at 3 per cent , and giics hi^ 
iOn the interest on his birthday which falls on Juno 15^^ , if the 
present amounts to £12 ISs Irf , on what day was the deposit madc^ 

50 A man mi^s his wife a birthday present, gmng her each*- 

^ear a number of^^unds equal to the number of years in her age 
[f her birthday falls on Aug wliat sum must he nlaoo at intorcwfc 
it 4 per cent on Jan 1*^ before she is 36, in oraer to raise the 
•equired sum ’ ^ 
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Discount 

305 Discount 15 a sum of nionev deducted fi*om a debt m 
considcmtion of tlio debt being pud befoie it is legally due 

Sunpose /I owes j5 a sum of Ej> 102, piyinent boiii^ due in sl\ 
montiis’ time, and that the use of luone} meantime is valued at 
4 pel cent Since at this rate Es 100 would amount to Ks.102 in 
G inoiitlis, A c;in equitably discharge Ins debt to JJ by paying him 
E^i 109 at once instiMd of Ibi 102 at the end of half a yeir In this 
c:i''C Bs 100 IS called the Present Value of Es 102, and Es 2 is 
called tlie True Discount on Bb 102 foi si\ mouths at 4 per cent 
t>ei annum 

In such a case the Present Value of a debt is that principal sum 
winch with Its interest fui the gncii time would amount to the 
sum due, and the tiue Di<:coiint on the debt is the same us the 
Sunpio Intcie^t on the Prwut Valuo 

Or briefly 

(i) Pi'csent Value +Intei‘C3t on P V s=Sum due 
(n) Interest on Present Value = Discount on Sum dne v 

306 Tlie ibo\c rc zoning gi\es the true discount, namely 
the Sinn which should theorcticallj bo deducted when a debt is 
paid licfoic It IS due In practice, lioweiei, discuunt is always 
calcnhitcd as a perc**nta/fe on the mm due In commeixsial and 
banking trinsactums discount always Ins this lattei meaning 

'fliUM in the ciiso discii'*sc‘d nr the last aiticle the pnictical 
discHiunt on a debt of Es.102 due iii six months at 4 per cent would 
bo k of 4 p e of Es 102, or Es 204 


Notp We Bhull not gn e any examples on irvt dnlfeMtepd picsent 
Mhu If the pupil intcts with such questions they mix all 'be 
regarded as illustmlions of nnersc s of fiimplo interest. It is only 
noeessjirx to Huhstitutc the woft& prtncijuth^x^ amount for present 
vaiufjnUX^um due rcsjicetucly , and to rcnicinhcr tliatlhc true discount 
on the sum duo is the interent on the prc*scnt xaluc 


Exc^ipiji 1 Ftnd to the '^itartst jficc the discount on a sum of 
Jts 45^0 12 a du^ after 21^ at A^ljfpl^rce 

the rcqiiircxl discount is 4|^ pciscent of Rs 45% 42ii^or 
Tliim the work is tlie^in|5 as that^i\cn iir*Art 301,-^ ^ 

ExAMrer 2^v{n acf^oth/H aflcr4l)f pejr ^nt had been id!*cn ojf became 
£1G 14 mat icas the sum due before the ^lecmnt ^cas dedttdcd^-C 
The clcU\^t of time docs not enter into a question of this^kind^ 
The tmdes^^ Aimph deducts 2v% of tlic sum due to him ajfd^accefrtS^ 
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Here £16 M =£16 738 to 3 decimal places 
Let the sum due be denoted by x pounds , 


tlien 


that IS, 


2 ^ 

a:-ar>c 1^=16 738, 

aj(l- 025) = 16 738, 
16 738 


a;=- 


=17 187 


975 

the sum due is £17 3a 4d 


Note In practice a tradesman deducts la in the £1 for 5 %, 6d in 
the £1 for 2~ %, and so on Moreover, unless the number of shillings 
comes to 10 or more, usually the pounds only are considered In the 
present case the actual discount allowed would probably be 8a 6d 
(ignoring 3a 4cZ in the bill), and the sum accepted in payment 
£16 14a lOcf 


EXAMPLES XVm d 

( Wlien not exact the ansioere are to be given to the nearest piee^ or penny ) 
Find the Discount on 


1 

Rs.2020 

due 

in 3 months at 4 % 

2 

Rs 6331 


7 

2^% 

3 

Bs 694 3n 3p 


11 

4^% 

4. 

Bs 531 6 a 

99 

146 days at 

3% 

5 

Bs 367 14 a 9p 

99 

219 

2i% 

6 

Bs 890 

99 

10 months at 7% 

7 

Bs 729 14 a 6p 

99 

8 

2^% 

8 

Bs 631 4a 3 p 

99 

11 

3% 

9 

£762 

99 

176 days at 

4% 

10 

£205 78 

99 

87 

3% 


How much cash must be paid to settle the following accounts^ 
[In Examples 11-14 ignore anything less than 10a ] 

11 £25 13a Sd (Discount 10%) 12 £14 3a 2d (Discounts %) 

13 £41 Up (Discounts %) 14 £38 4« 8d (Di8count2^%) 

15 After 5 % had been deducted from a bill it came to Rs 26 5 a, 9 p 
What was the amount before discount was deducted’ 

16 If my tailor allows me 10 % discount for ready money and I 
pay him £16 13a , N\hat was the amount of my bill before discount 
was deducted’ 
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307 A Bill of Excliange is a \mtten order by which one 
person demands payment from another of a certain sum by a 
specified date 

The procedure may be illustrated by the following instance 

A British manufacturer A B acting on instructions from a Calcutta 
merchant L. M , ships to the latter a consignment of goods worth £750 
At the same time A B sends L. a Bill of JSxchange or demand for 
payment m the following form 

£750 Manchestery Oct 22"**, 1907 

Three months after date pay to me or my order, the sum of seven 
hundred and f fly pounds, vcUue recetted 

To L M [Signed) A B 

Calculla 

On receiving the goods the Calcutta merchant accepts the liabilit} 
stated on the Bill by WTiting across it “accepted” with his signature 
The accepted bill is then sent back to A B , who may now proceed 
in either of two wa^ s 

(i) He may retain the Bill until it matures, that is, until the date 
when pa\*ment is due from L. M , when he will obtain the money 
through the London Agents of L s Calcutta Bank. Or (ii) if 
^ B should need ready money at some earlier date, ho nia^ get 
the bill discounted by his Banker or Bill broker X Y , that is to 
say, he may sell the bill to X Y who will gi\e Inm in cash its 
present value calculated at the current rate of discount from the date 
of discounting to the date on which the sum falls due Theoretically^ 
the present value should be reckoned by the method of true discount, 
but in practice the Banker deducts commercial discount, or simple 
interest on the sum doe 

In this example A B is called the drawer of the bill, and L M 
the drawee The sum mentioned on the bill and ultimately paid by^ 
L M to X Y IS called the face value 

After a bill is nominally due it is customary to allow three extm days, 
called days of grace, before the bill is legally due 

308 A Promnssoiy Note differs from a Bill of Exchange 
only in the fact that it is drawn up by the debtor instead of 
the creditor Thus m the case already illustrated L. M might 
send a Promissory Note to A B , in which he makes a formal 
promise to pay £750 to A B at the date named in the note 

Exasitls. Find, to the nearest pice, the discount on a Bill for Rs 6500 
drawn on April 15^\ at three months, and discounted on May 19'* at 
4: per cent 

The bill becomes nominally due on July 15^ and legally (allowing 
for 3 days of grace) on July 18^^ The question, therefore, is this 

TVhftt discount should be deducted from a debt of Rs 6500, due on 
July 18*^, if payment is made on May 19^ ’ 

I AB. ILS 2 a 
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The mimbcr of dnjs is (31 - 19)+30 + 18— 60 

required discount=4 % of Rs GoOO for 60 dajs 

= Rs 6500 xj^x^ 

= Rs 6oxt| 

= Rs 42 74 
= Rs 42 11a Op 

Hence the ca<sh obtained on discounting the lull Mould be 
Rs GoOO-Rs 42 lln Op, or Rs G457 4 a 3p 


EXAMPLES XVni e 

{Answers to he giieii to the nearest pice, or penny ) 

Fmd the Discount on the follou mg Bills 

1 Rs 603 drauTi on Oot 4t^at4monthsaiid discounted on Nor 26*** 
at2i% 

2 Bs 052 12 a drauTi on March 0^^ at S months and discounted on 
April 7^ at 5 % 

3 Es 381 drau n on April 5*^ at 7 months and discounted on Aug 1*^ 

4 Rs 486 drawTi on Ma^*' 18‘** at 5 months and discounted on Jul 3 30^** 
at 3% 

5 Rs 2763 4 a dmwn on April 15^^ at 6 months and discounted on 
Aug lSt'»nt2^% 

Ho\r much cosh would be obtamed on discounting the following Bills ’ 

6 Rs 317 drauTi on Jan lO^'' at 0 months, and discounted on 
^la} 12^^^ at 2\% 

7 £1034 4« draun on Fob 20^ at 12 months, and discounted on 
Maj 7'^ at 2|% 

8 £3675 1 l^j dra\vn on May 3^ at 6 montlis, and discounted on 
Aug 15^** at 3^ % 

9 A bill for £745 IS 5 4d drawn on June 8^^ at 6 months is 
discounted on Aug 12^^ at 3~% What is the discounted value of 
the biU ♦ 

10 How much cash can I obtain bj discounting on Nov 7^ a four 
months' bill for £1031 12^ lOd , drawn on Aug lo*'*, at 6 % ’ 

11 The discount on £505 duo in 3 months is £3 Is What is the 
discount rate ’ 
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12 A man receives a four-months’ bill for Rs 270 , if he can imme 
diately discount it for Rs 267 12 a , what is the discount rate ’ 

13 If at 5 per cent. £168 8a 9d is accepted as present pa} ment 
for a bill of £175, how long has the bill to run ^ 

14« In hoM many months’ time must a debt of £960 be due if it 
may be cancelled by an immediate payment of £947 4a , the current 
rate of discount being 4 % ’ 

16 WTiat rate per cent does a man get for his money when in 
discouiting a bill due in 10 months he demicts as discount 4 % of the 
amount of the bill ^ 

16 If a three months’ bill can be discounted at 2^%, what lAte of 
interest (correct to two decimal places) does the bill-broker get for 
his money ’ 


Compound Interest 

309 Money is said to be put out at Compound Interest 
when each inbtalment of inteiest as it becomes due is added to 
the principal instead of being paid ovei to the lender of the 
principal sum In this case the piincipal is continually being 
increased, and the interest for each ponod is the interest on the 
Amount at the end of the preceding penod 

Thus, if Rs 100 IS put out at 5 per cent compound interest, at the 
end of one year the amount is Es. 105 , this is the principal for 
the second year, and the interest on it is found to be Es 5 4a, thus 
the principal for the thud year IS Es 110 4a, and so on Itfollows 
that under this system the complete Compound Inteiest is the sum 
of the inteiests for the seveiul periods , this is luost con^enlentlJ 
obtained by subtracting the original principal from the final 
amount Unless otherwise stated, interest is supposed to be pay- 
able yearly 

Example 1 FvniL^ to the nearest ptce, the Compound Interest on 
Rs 550 for 2 years at 4 per cent 

Rs 

1*^ prmcipal 550 

fst year’s int 22*00 

2“*^ principal 572 

2nd year’s int. 22 88 

Amount in 2 years 594 88 

Onginal prmcipal 550 

Interest required 44 88 

Rs 44 88=Rs 44 14a , 

to the nearest pice 


Write down the principal , to 
find the 1*^ gear’s interest multi- 
ply the prmcipal b} , that is, 
multiph by 4 and set down each 
figure two places to the rights the 
position of the decimal point 
remaming fixed. Each yeai’s 
prmcipal is treated in the same 
way Lastly, the onginal pnn 
cipal is subtocted from the final 
amount 
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Example 2. Ftnd^ to the nearest penny^ the Amount at Compound 
Interest of £121 lls Id for S years at S per cent 


principal 
l«t year’s int 

principal 
2°^ year s int, 

3'^* principal 
3ni jears mt 

Amt. in 3 years 


£ . 
721 579 

17 

21 647 

37 

743*226 

54 

22*296 

80 

765 523 

34 

22-965 

70 

788 489 



First decimalize the prin- 
cipal correct to Jite places, 
dra^ine a vertical line after 
the 3"^ decimal figure. Then 
multiply the principal by 
tSisi hegtnmng the muitxplx 
caivm at the first figure to 
the left of the Itne^ and 
writing each figure in the 
result two places to the 
right Add and proceed 
as before 


Thus req^ amount =£788 489 

=£788 9s , to the nearest penny 


Since we begin multiplying at the 3"^ decimal figure (marked with 
an ostensk), and place the resulting digit txco places to the right, 
we retain five decimal figures throughout the work The figures to 
the right of the line are only used for carrying purposes m order 
to secure a result correct to three decimal places, that is to the 
nearest penny 


EXAMPLES XVm f 


( When not exact the answers are to be giien to the nearest ptce, or penny ) 


Interest on 


Find the Amount at Compound 
1 Rs 200 for 2 yrs at 6 % 

3 Rs SioQ ,, 2 ,, 8% 

6 Rs 7o0 „ 4 „ 2 % 

Find the Compound Interest on 

7 £225 for 2 yrs at 4 % 

9 £725 „ 4 „ 3% 


2 Rs 2500 for 2 3 ts at 4% 
4. RaSoOO „ 3 „ 5% 

6 Rs3S00„4 „ 6% 

8 £425 for 3 yrs at 4 % 

10 £3546 „ 3 „ 5% 


Find the Amount at Compound Interest on 

11 £345 15s for 2 years at 4 per cent 

12 £472 18s „ 3 „ 3 „ 

13 £1243 14« 3d „ 2 „ 5 „ 

14 473 Rs 85 cents 3 ,, 4 „ 
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310 When the rate per cent is not integral the method of 
aliquot parts may be conveniently used 

Thus for 3j%, since 3j=3 + T + T. the miiltipher at each stage may 
bo used in the form 'work is done in three 

steps, VIZ multiplication by 3, dn ision by 2, and b3 4, each result 
being set down two places to the right The third line may also be 
obtained in this caso bj taking half of the preceding line 


Exampm Find (he Amoinit at Compound Interest o/'Rb 257 10 a 6 p , 
/o? 2 ycaia 4 months at 3 J per cent 
Rs 


*1 

Tinr 

I 

ToT) 

Trnr 


1 

lUo 

1 

TVJ} 


257 666 

25 

7 729 

69l 

1*288 

28V 

G44 

uj 

267 318 

36 

8 019 

63' 

1336 

59 " 

668 

30j 

277 342 

80 

2 773 

43'\ 

693 

36J 

280 809 

69 


Int for 
r i*t year 


Int for 

ODd jear 

Int for 
^ of a 3'ear 


Here, after finding the 
amount foi the first two 
years, we regard the re 
maining 4 months as a now 
pey lod at one third of tlio 
rate per cent pey annum 
^ of 3|* = l|* Thus the 
multiplier is 


Thus req*^ amount=Rs 280 810=Rs 280 13a 

Note The above general method may bo modified in special 
cases Thus foi 6%, we have *^^d we only^ have to diiide 

by 2, setting do^iu the result one "place to the right Similarly 


2^ 1 


247= =r_L 

iOO 40 


311 Sometimes interest is paid half-yearly or quarterly For 
example, banks usually pay inteiest half-yeaily, while on most of 
the “Bntish Funds” the luteiest is paid quaiteily In such cases 
each half-year or quarter is to be considered as a separate peiiod 
at the corresponding rate of interest 

312. If £100 IS allowed to accumulate at compound inteiest 
at 3% per annum, paid quarterly, after four quarterly penods, 
each at 7%, it will be found that the amount is £103 033 Tims 
the foul quaiteily payments have the same effect as 3 033 % would 
have if paid annually 

Hence 3 033% is called the effective annual rate of 3% per 
annum, paid quarteily ^ ^ 
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EXAIS/EFLES XVHI f [Gmtxivmd ) 

Find the Amount at Compound Interest on 
, 16 Bs 5000 for 3 vrs at % 16 Bs 4500 for 2 yvs at 4-J % 

17 Bs 4750 „ 3 „ si % 18 Ks 6760 „ 3 „ 4i% 

19 £5016 11a 6ti for 2 years at 4/ per cent 

20 £1601 48.8cf „ 3 „ 3f „ 

Find the Compoimd Interest on 

21 £2000 for 2j yrs at 5 % 22 £5620 for 2^ yrs at 4% 

23 £3600 „ 3^ „ 2\% ^24 £8457 725,, 2^ „ 1^% 

25 Bs 504 11a for 23 TS 4nios ot4l;% 

Find the Amount at Compound Interest, payahh half yearly, on 

26 £320 15fl in jts at 4 % 27 £620 8 in 2 ^rs at 6 % 

28 Bs 16000 „ % 29 Ba 100,000 „ 2l „ 2\% 

30 If the interest is payable quarterly find what Bs 250 amounts 
to 111 1 year at 5 per cent 

v* 31 Find correct to three deoimal places the effecti\e annual rate” 
corresponding to 

(i) a nominal rate of 10% per annum, pa} able half } early 
00 n >9 6% „ „ quarterly 

Oh) „ „ 2^ % „ „ quaHerly 

^31 3 Let the rate pel cent be denoted by r, and let Ks R denote 

the amoiuU of Re 1 in one year , then R=H — ~ 

100 

The amount of Es P at the end of yi is Kb PR, 

» Es P „ „ 2“^ „ Rs PR X R, 01 Es PR^ 

» » EbP „ „ 3*^ „ Es PR2xR,oiEs PR5, 

and so on 

Thus for n years we have the formula i 

/^ount of Rs P in years^Rs PR"=Rs p{ l -|-~V ' 

.^v^ZjiiDZ y 

This formula gives another method of finding the amount at 
compou nd i nterest when the piincipal, time, and rate per cent are 
given "Wlien the numbei of yeai'S is large the foiniula can be 
very conveniently used with the aid of Logarithms as e\plained in 
Chap XXI 

Note The amount of Rs P= (Amount of Be IW P 
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Enamw e Find the Amount ofRs 273 10 a for 3 years at cent 
Cojnjyound Interest 


Hero + + ^ 


Hence required amount =Rs 273 625 x (1 04)^ 

=Rs 273 G25 a 1 124S64 

=:Rs 307 791, correct to 3 dee places 

=rRs 307 12 a 9p 


The work is gi\cn bclo\\ 


Rs 

273 635 
I 124S64 


27 I 625 


27 102 

5 

5 472 

5 

1 094 

5 

•218 

9 

•010 

4 

001 

1 

307 791 1 



1*04 

•0410 -jijpoil-Oi 
1-0510 =1-04 ofl*04=(l'04P 

•043204 

1 lJ48a4=l-04 of (1-04P=(1-04>J 

In order to obtain a final result 
true to 3 places of decimals it is 
oMdent that in this ease all si-c 
decimal figures in the multiplier 
1 124S64 must bo retained 


Note. If the interest had l)ccn at the rate of 4% for the first 
2 years, and 5 % for the last 3 car, u c should haA e used the foi-niula 

A = Px(l a4)-xl 05 

Unless the data aro \er 3 simple such eases arc best dealt Mithwy 
logarithms ^ 

314 All in\ei*se cases of Cora]X)und Interest are moVcon- 
veniently sohed b 3 the formula of the last article Tlif oply 
case shall here discuss is that in A\hich the amount, rate, 
and time aie gi\en and the piincipal is required'^ The othei cases 
cannot be satinfactonh discussed without the aid of logarithms 
Some of these w ill be found in Cliap xxi 


Example 1 What Principal icUl amount to Rs 307 12 a 9p m 
3 yeai a oi 4 p^r cent Comjpountl Interest ? 

Since Amount of Rs P=(Amount of Re 1 ) ^ P 

. . ... / Q gii on amount \ 

it follows that / P=-= - , 3 — r \ 

t amount of Re 1 ) 

Hero gnen amouilt=Rs 307 12a 

=Rs 307 797, 

amount of Re 1 =Rs 1 124864, as in Art 313 


and 
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„ Bjs 307-797 
1 124804 

=273 63, 

that IS, the required principal is Bs 273 10 a 

Hero Rs 273 10 a. is the trve Present Value of Rs 307 12 a 9 p due 
in 3 years at 4 per cent compound interest If the term Present Value 
IS used in connection with compound interest it is always in this sense 


Example 2 Ftnd the difference between the Simple and Compound 
Interest on £3500 /or 2 years at 4: per cent 

Whether interest is simple or compound, we have 
Interest on £P=(Intere8t on £1) x P 
Hence the dfferenceh^oem C I an^S I on £P 

^ ^times the difference between 0 L and S L on 

Nowat 4% for2yrs , 

Comp Int dn £1=£0 0^6 

Simple Int on£l=£lx^^ 

=£0 08 

the diff between C I and S I on £1 =£0 0016 

„ „ „ £3500=£0-0016 x 3500 

=£5 6 
=£5 128 


£1 

^ £ 
1-00 

J2i 

1*04 

-0416 

10816 


Note, It 
the formula 


easily follows that the converse question is solved by 
difference on £P \ 
different on^£V } 


EXAMPLES XVm. g 

By the method of Art 313 find the Amount at Compound Interest of 
1 Rs 387 in 2 yrs at 3 % 2 Rs 873 8 a in 3 yrs at 4 % 

3 £953 158 fid in 3 ym at 5 % 


Find, to the nearest pound, the Principal which at Compound 
Interest will amount to 


4 

£296 in 2 yrs 

at 3% 

5 

6 

£3244 ISs 

in 2 yrs at 4 % 

7 

£6343 2s 3d 

39 3 99 

4% 

8. 

£3820 38 3d 

99 ^ 99 

5% 

9 

£275 198 

99 ^ 99 

2^% 


£340 95in^vrR nf 
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Find, to tbo nearest tjicc, the Prcjscnt Value of 

10 Us 100 due in 3 jts nt 4 % compound interest 

11 Rs 850 

12 Rs 2000 

13 Rs 6027 14 n „ 

^14 Rs *1925 4n Ip „ 

16 Find the amount in 2 \ oars at compound^tcrest of Rs 250 if 
the mte 18 4 per cent for the first j oar and 8 per cMt for the second 

16 At 6 per cent for 2^ \ cars, proA c the formu w 

A = Px(l 05)9x1-025 

HcncN^nd the Present Value (to the nearest rupee} of Rs 22050 duo 
in 2^ venft at 5 per cent 

17 What sum would m 1 jears amount to Rs 2811 14a Op nt 

compound interest if the rate ucrc 3 p c for the first 3 car, 4 p c for 
the second 3 ear, and 5 p 0 for the third 3car^ ^ 

>18 Pro\o that nt Sj p 0 for 2 3 cars the amount at compound 
interest is npproxmintel3*l 07123 times the prineipaL 

*19 Pro\o that nt 5pc for 3 \ cars the compound interest is 
approTinmtch 0 15703 times the principal 

Hence find, to the nearest pound, the principal ^\hioIi in 3 3 ears at 
5 p 0 compound interest \nll bo increased li\ £50 

20 The ,£finaua-.i8 taken o\cr3 ten 3cars, and it is found that the 
population of a certain toun is greater each census b3 12 pc of the' 
population at the preceding census If it uas 37632 in 1901, aihat was 
it m 1891, and m ISSl ^ 

21 Tlie population of a town was 347865 It then increased by 
20 per 1000 one 3 car, 2.5 per 1000 the next, and 30 per 1000 in the tliird 
year What was the population at the end of 3 3 cars, to the nearest 
hundred ’ 

Find to the nearest penny the dificroncc between the Simple and 
Compound Interest on 

22 . £3125 for 33TS at 4% 23 £1000 for 4yr8 at 4% 

24 £2400 „ 3 „ 5% 25 £2960 „ 2 „ 3j% 

26 £7545 105 for 2 31^ at 4 % per annum, interest being paid 

half 3 carl3 


2 

if 

5% 

91 

3 

if 

CO 

a 

0 

if 

3t% i> 

a 

3i 

ft 

2^% 

a 
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27 The difference between tlio simple and compound interest on 
e certain sum for 2 years at 6 per cent is What is the sum ’ 

28 On what sum of money would the eomijound interest for 3 years 
at 4 per cent exceed the simple interest by £16 4^ ^ 

29 The simple interest on a certain sum foi 2 years at 3 per cent 
is loss than the compound interest on the same sura by Rs 3 6 a Find 
the sum 

30 On what sum of money would the compound interest for 3 years 
ut 5 per cent exceed the simple interest by Rs 38 2 a ^ 

31 A man buys land and buildings valued at Rs 26333 5 a and 
pays Rs 13000 down Find to the nearest rupee what additional sura 
ho ought to pn\ at the end of two years reckoning compound interest 
at 3 j per cent per annum 

32* A man saves Rs 4000 a year, whioh ho invests at the end of 
the year at 5% compound interest Find, to the nearest rupee, the 
amount of his sa^ mgs at tho end of the 5“* year 

33 A man borrow s Rs 200 at 5 % compound interest At tho end 
of each year ho pays back Rs 50 How much does ho owe at tho 
ond of 4 years ’ 

•^34. In a certain factoi^ the maohinory and plant wore valued at 
Rs 24000 If it 18 supposed to deprcciato it each year at 12^ % of 
the value at tho beginning of the^ai, tin(r(to the nearest rupee) what 
its value would be after 4 years 


Graphical niastrations 


315 If inteiest is at 4pc per annum w^e liave the following 
foriuulce giving the amount of Re.1 at the end of 7 i ycara 
When the interest is simple, 


A -f I 


<^) 


Wlien the interest la compound, 

A=(l 04)” 


(«). 


Since in (i) the quantities A and n aie connected by an equation 
ot the first degree, the graph is a straight line [Ait 256] In 
bhis case we can select numeiicnl \ allies for A and n at disci etion, 
ind draw the giaph For this purpose two pairs of corresponding 
values will be sufficient [Art 257] 

In (ii) the graph will be some curve the nature of winch cannot 
be i ecogmsea f i om the equation Moreover, as one of the vai lables 
Dccura as an index, simultaneous values of A and n cannot be 
conveniently obtained from the equation 
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The compinson bot%\eoD the \alues 5 in successive years, of the 
amount of Ke. 1 at simple and compound interest at 4p a pei annmu 
can be illustrated graphically as in the following example. 

ExAMPin, Tilt following tltUixh^ talm fi'om ** Initresl Tahlte^^^ gut 
apj'ii'oximafdy the amount qJ^Re 1 4p e for diJTa ent pe^nods 


No of 3 cars 

0 

B 

10 

15 

20 

25 

^0 

35 

Am* nt S I 

1 

1-20 




200 

2-20 

2 40 

Am* nt C T 

1 

1*22 

1 48 , 1 80 

219 

1 2 07 

3 24 

395 


Ifht^trale theec data qraphicallyy and vfic the graph to find the amount 
q/“Rs 100 in 28 yearly (i) at (n) at comjjonnd mtcreat 

Aho Jtud from the qrapha tn how many years a snm of money will 
double ilAclfy (i) at simjilet (ii) at compound tntcicst 

In Fig 13 on the next page the jears are marked on the horizontal 
axis, 0 1 of an inch iKing taken to represent 1 3 car On the ^e^tlcal 
axis 1 inch is taken to represent Re 1 On this scale tenths of the 
unit can lie marked and read accumteh , and liundrcdths can be judged 
until a fair degree of accuracy 

Since when tj=0, A = 1 , in each case, both graphs pass through the 
point ( 0 , 1 ), and it is conicnicnt to tak«Uiis point as the origin 

After plotting thcjxiints gi\en b\ the w>lc the graphs uiU lie found 
as in the diagram The straight Ime OP^^cs the amounts at simple 
interest of Re 1 for diflci*ent penoils, ana the curved line gives the 
corresponding amounts at compound interest 

When 71=28, from the S I graph uc hn\c A =2 12 , and from the C I 
graph A=3-00 

Thus the amount of Rs 100 in 28 jears is Rs 212 nt simple interest, 
and Rs 300 at compound interest These results wll be found correct 
to the nearest rupee. 

Again, uhen A= 2 , in the graph OP, n=25 , 

OQ, 71 = 17 7, approx 

Tims a sum of moncj doubles itself in 25 3 cars at simple interest, 
and in about 17 7 \cnrs at comi>ound interest 

Noth. Tlio simple interest graph being linear can bo produced 
indcfimlel^ beyond P, and thus can be used to read off amounts for 
any niimhrr of yearn In the case of tlic compound interest graph the 
form of the curve is not known l>e\ond the limits of the diagram , thus 
for purposes of companson between simple and compound interest the 
graphs can only bo used for periods not exceeding 35 3 ears 
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I 
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IBBBBBBBBBBBBBBBBRSMBratfSSiinnB 




310 Wlien a sum of money is at simple interest at a giien 
i*ato pel cent foi anj number of jeipb, we ha\e in all cases 

jLmonnt=Pi incii)al+ Interest, 

whole ‘PnncipaP is constant, and ‘Interest* ^a^les with the 
niiinbei of \eai*s Hence the \aiiations of Amount and Tune may 
always be lepicscntcd by a hncai graph in which ^ is taken to 
denote the miinbcr of veais, and y the niunbei of lupees or pounds 
in the corresponding Amount. Tlie equation of the giwpli will 
be of the foim whelo P is the numbci of rupees or 

pounds m the piincipil sum, and a is a constant, namely 

which has the same \alue as long as p and r remain the same 
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EXAMPLES XVm h. 

1 From the figure on page 380 find os aoourately as possible 

(i) the amount of Bo 1 at 4 % compound interest in 34 years , 

(n) the diffcrcnoc between the simple and compound interest at 
the end of 27 } cars ♦ 

(in) after hou mnii} \ cars the compound interest is appro\iniately 
the same as the simple intcicst at the end of 20 years , 

(i\) after liow mnn^ years the difference between the simple and 
compound interest is apiiroximatcly Re 1 , 

(v) the present \aluo of Rs 247 due in 23 years at 4 p o comx>ound 
interest 

2 From tlic follow ing table draw graphs to show the amounts at 
simple and compound interest of Re 1 at 5 p c for different periods 


No of 3 cars 

0 

5 

10 

15 

20 

25 

30 

35 

Am‘ at S I 

1 


1 50 

1 75 

2 0(1 

2*25 


m 

Am^ It C I 

1 

1-28 

1 03 

2 08 

2G5 

339 

4 32 

5 52 


From the graplis show that the diffoionco between the simple and 
coni})ound interest on Rs 10atthocndof23ycnrsi6appio\imatel^ Rs 9 

Find also 

(i) the amount at compound interest of Rs 100 in 2G 3 cars , 

(ii) in how man^ 3 ears the accumulated interest on Rs 100 wall 

amount to Ks 400 

3 If IS the cash pa 3 micnt for a sum of £x after discount at 
12^% has been deducted, find tlio relation between y and a Siiew 
tint the grapli ma 3 bo coincnientl 3 drawn b^ joining the point ( 0 , 0 ) 
with the iioint (40/35) 

hroin the graph icad off the cash pa\nicnts for bills of £2 8 s and 12 ^ 
Also find what amounts can bo settled bj cash payments of 17s Gd and 
£1 4 a 6d 

4 Two sums of nioiioj are put out at simple interest at different 
rates per cent In the first case the amounts at the end of G 3 cars and 
15 3 cars are £2G0 and £350 rcspcoti\eh In the second case the 
amounts for 6 3 ^cars and 20 3 'cars are £330 and £420 Draw graphs 
from which the amounts maj'' bo read off for any 3 ^car, and find the 
year in which the pnncipal wnth accrued interest will amount to the 
same in the two eases Also from the graphs read off the ^alue of each 
pnncipal 

























CHAPTER XIX 

Stocks and Shares 

317 Whek a Government i*equiie8 more money than can be 
obtained by taxation, it invites the public to contribute to a Loan 
Such a Loan is raised on special terms, which in then simplest 
form may be stated thus 

The Goieinment undei takes to pav a fixed mte of interest on 
the money lent, so long as the loan exists. Sometimes the Goiern* 
ment names a date for the repayment of the loan sometimes it 
names no such date, but leserves the light of reiiayiug the loan at 
any time convenient to itself 

318 Tlie lender of £100 in tins way to the Bntish Government 
is said to hold £100 Stock, and this stock secuies to him the 
rights named above, viz (i) income at the stipulated rate, and 
(u) repayment of principal if, and when, the Goieinnient cancels 
the debt But in any case a lender cannot at mil recover kts mo 7 iey 
direct from the Ooionmcnt The Stock held is nothing more than 
a title to an anniuty, or annual income, the amount of the annuity 
being a fixed percentage on the amount of stock held 

Tlie Government of India similarly raises money by means of 
Pi*omissory Notes, and a peison buying any of these, say to the 
value of Es 1000, is said to hold so much Go\ eminent Paper 

319 Though the onginal lender cannot at Ins disci etion claim 
repajment fi*oiii the Government, he can cell /«« itocl to some 
other person, who, m letuin for a cash payment, will then become 
entitled to the income and other lights nttaclnng to the stock 

320 The cash value of stock vanes from time to time owing 
to political and commeicial causes, so that the pi ice at vilnch 
a holdei sells his stock will not necessanh^ bo the same as its 
nominal value. Thus the holder of £100 stock may be able to sell 
it for no more than £94 cash , or again, in otliei circumstances he 
miy find buyera willing to give as iniicli as £105 cask In the 
former case the stock is said to stand at 94, in the latter, at 105 

321 If £100 stork will fetch £100 cash^ the stock is said to 
be at par Stock standing at 94 is said to be at 6 discount, or 
6 below par , and stock at 105 is at 5 prenuiun, or 6 abovo par 
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322 The pnce of Indian Coverninent Stock fluctuates in the 
same manner Jf^eg ^ it is above pai, at 5% premium, the 'lalue 
of Es 1000 of Government Paper ivm be Es 1050 

323 The Bntish Funded Debt (that is, the debt which 
the Go^ eminent is not obliged to pay off at any fixed time) 
consists chiefly of Consols, viz Con^ohdated Anmtiiies^ at the 
rate of £3^ on eveiy £100 stock This Funded Debt is sometimes 
known as Funds 

Note. The term Consoltdaled implies that debts contracted at 
vanous times and under difiercnt conditions haie been amalgamated 
into a single debt, and brought undci the same terms Up to 18S8, 
Consols bore interest at the rate of 3 per cent In that 3 car the 
TJirce per cent Debt was cancelled and its place taken bj' a new 
Debt beanng 2^ per cent mterest tail 1903, and afterwards 2 j per cent 


324 Money used to establish and work a business is called 
Capital Large industnal undei takings such as Eailwajs, Docks, 
Watei -works, genemlly raise the required capital by issuing 
in the manner desciibed above , and the purchaaei-s of the stock 
foim an association called a Joint Stock Company Tn most 
mstances the interest on such stock is not at a fiAed rate, but 
rasults from periodical divisions of profits. Profits divided 
amongst stock-holdei's are called dividends , this term is also 
applied to the Jived inteiest payable on Goieniment and othei 
stocks. 


Note. Large Companies such as Eaihvays often issue stock m 
tliree classes, Debenture, Preference, and Ordinary Stock On the 
fiist two the dmdends arc fixed^ and are rcspectneh the first and 
second charge tmon the profits The remaining profits, if any, aie 
then applied os ai\ idends on the Ordinary Stock 

In Art 327 we shall explain the way in which stock is bought 
and sold, and the commission (called biolcrage) charged by the 
agents w^ho transact such business. In the following examples it 
IS foi the present supposed that all agents* charges are allowed 
for ID the quoted prices of stock 


ExAOTtiF 1 If £755 Metropohtan 2^ p c sioch X8 sold at 77*y iciJiat 
dots the stRer obiam f ” 


Here 


£100 stodL IS worth £777 » 


£755 stocL 


£77^ ^ TFn 
=£585 28 M 


9 > 
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Note It should bo noticed that the given percentage by which 
the nature of the stock is described does not afiect the work The 
question might be stated bnelly thus 

JVhcU ts the cash value of £765 stock ai 77^’ 
or, What %s the cost of £755 stock cU 77^ ? 


Example 2. Jloto much Raihoap 4 p c stocL (correct to the nearest 
pice) at 109y caw be bought for Rs. 1600? 

Here Rs 1500 is cash^ and Rs 100 stock costs lOOf- 


Since 


And 


Rs 109f cash buys Rs 100 stock , 
Rs. 1500 cash 


Rs 100 X stock 


109 ^ 


„ 1600 6000 
Rs lOOx— ^=Rs lOOx^so 
109r • ^ 


= R8 1366 743, correct to 3 decimal places, 
=Rs 1366 12a , to the nearest picc 


Note. A purchaser who spends Rs. 1500 in buying a certain stock 
IS said to invest Rs 1500 in that stock The abo\e question might be 
stated thus 

A man invests Rs 1500 tn stock at lOO^ , hoxo much stock does he buy ? 


EXAJffPLES XIX a. 

What IS the cosh value of 

1 Rs 2800 stock at 94 ? 2 Rs 3760 stock at 102 ’ 

3 R8 4120 „ 92^? 4. £4284 „ 98j’ 

6 What 18 the cost of £4716 India 3 p o stock at 87^ ’ 

6 How much cash ivill bo obtained by solbng £462 10s Railway 
4 p 0 stock at 105 ^ 

Find the amount of stock which can be bought for 

7 Rs 406,pncol24 8 Rs 2527, price 96 9 Rs 3900,pneo97^ 

10 What amount of 3^ p c Corporation stock at 97i can be bought 
for £1560’ 

11 How much 4 p 0 stock can be bought for Rs 6210 when the 
quoted price is 3 J p c above par ’ 

12 A man invests £4690 in 2^ p c Consols at 83|- , how much 
stock does he buy ’ 

13 What wall Rs 2880 of 2^ p o stock sell for when the pnee is 
at a discount of 5 p c ’ 

14. At what pnee will Rs 3220 buy Rs 3500 stock ? 

16 I spend £228 in buying £285 stock what is the price of the 
stock? 
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Tind to the ncartsl 7>o«ncZ 

16 llic cash \aluo of £855 Consols at 887 

17 How much slock at 1022 bought for £1000 

18 Tho i>rico of stock w hon £5C0 stock can bo bought foi £480 

Fmd to the nearest ptec 

19 The proceeds of selling Rs 2012 stock at 947 

20 TJio cost of Rs 5782 Preference stock at 1207 

21 The ca<5h ’laluo of Rs 3572 slock at 10^7 

Kw’MPLr 3 If £4800 Indta 3 p c stock is bouffhC a( 877 
at 91 J, ir/ia/ pfo/7( m 7nade o» f/tt fransaettan ^ ’ 

Here £100 stock is liought for £877 

Hence on £100 ^od tho profit is £4|- , 

„ £4800#toci „ „ i,4jx^, or£204 

K\AMrrr 4 A man musts Rs 5500 la 5 p c J?ai/icay stocl at 139, 
and seth out at I427 , find, to the nearest piie, how much cash he gets 
bg the sah 

Ifcrc the gi\cn sum R3,5500 is cash to Ins in\cslcd 

Xov Rs lil9 cash bujs stock nftensards sold for Rs I427 cash 

Rt JoOOfa-;! „ „ „ R9.1425x^casS 

And R- 142}y^j^=R9 B63S4S9 =R9 5C3S 7o Op 

Noth. Tho pupil should obscnc that it is not necessary licrc to 
find how much stock teas bought, in order to find for how much cash 
it iraa sold 


EXAMPLES XTX. a {Continued ) 

22, Hoi\ much is lost h\ binnng Rs 780 stock at 107 and selling it 
at Rs 102’ 

23 How much should I gain b} bu} ing £650 L A. N W Railway 
stock at 138}- and selling it at 14U ’ 

24 If Rs 750 IS in\ t «?tcd in stook at I3I7 and tho stock is sold out at 
133, find the proceeds of sale 

25 I ]n\ est £455 in 3 p c stook at 105 , how nmoh oosh shall I get 
b> selling out at 102’ 

26 Hou much is lost by bu} mg £2500 India 87 per cents at 99 J, 
and selling them at 04j-? 

X An. It 8 


2b 
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27 Ho^r much shall I gam by investing Es 1187 8 a m 
Debentures at 142^ and selbng them at 147 ? 

28 If Ks 3720 stock is bought at lOl-j and sold at 107^, find the 
profit, to the nearest pioe 

29 Find to the nearest penny how much was lost by investing 
£1642 in 4 p 0 Railway stock at 129 and selhng at 125 

326 In the following examples the chief point to notice is the 
differ ence between holding and ouying stock Thus a man holding 
3 p c stock receives an income of fis 3 on every Es 100 q/* siocL held , 
while a man buying 3 p c stock at 91 purchases an income of Es 3 
with every Es 91 of cash invested 

Example 1 A man holds Rs 5640 of 4^ pei cent etocL at 94 , fnd his 
income 

[As we are considering the income denved from stock already in 
possesnoii^ the price at which such stock might be bought or sold does 
not affect the work J 

On Rs 100 stoch he gets an income of Rs 4^ 

1 5640 

onRs 5640stocL „ „ Rs 4^ x or Rs 253 12 a 9p 

Exa^iple 2 A man invests Rs 5640 1 « 4^ per cent siocl at 94 , fnd 
his income, 

[Here the given sum Rs 5640 is canh^ vuth which stock is to ho bought. 
And every Ks 94 cash buys Rs. 100 stocky namely the right to an income 
of Rs 4^ J 

Here Rs 94 cash will purchase an income of Es 4^ 

Rs 5640 cash „ „ Rs or R«.e70 


EXAMPLES XIX b. 

Find the income denved from holding 
1 Rs. 3400 of 3 % stock 2 £3825 Consols %) 

3 £2450 of 5y % Railway Preference stock 
Find the income denved from investing 

4 Rs. 1188 in 3 % stock at 81 5 Rs 3840 in 4 % stock at 96 

6 What income will be denved from Rs 967 8 a. laid out in 
buymg 5 per cent stock at 107i ? 

7 A man imeste Rs 11636 in 3 p c stock at 104, and Rs 11000 m 
4 j p e stock at 143 From which source is his income the greatery 
and by how much ’ 
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8 I invest £5000 in 4 p c stock at 125 , find half-yearlY 
income after income tax at Is m the £ has been deducted 

9 When the income tax 'a as at 14d in the £, a man invested 
£400 in p c stock at 113 What vras his net half-yearly dividend’ 

Find to the nearest pice or penny 

10 The income dLn\ed from holding Rs 7S6 in a 21- p c stock. 

IL The income dcnved from an investment of Rs 3750 m 4^ p c 
Pebentnre stock at 140 

12 The income derived from laying ont £500 in the purchase of 
2? p c. Consols at S2|^ 

E\ample 3 If the current price of a A per cent storh is 105-, find 

(i) how much stock a man must hold to derive from \l an income 
oj£2S0, 

(ii) how much cash he must m\ est to secure an income of £280 
(i) £4 income is den\ed from heading £100 siocJ , 


£2S0 income 


280 

£100x=^, or £7000 


(ii) £4 income is derived from investing £105i cash , 
£280 tncoTTie „ ,, £105^^^^^. 


£105^^^, or £7385 
4 


Evampxj: 4. VThat rate per cent i? iMained for money iniested in 
Baxlicay 4k p c slod at 1223’ 

Here Rs 122? cash huys an income of Rs 4 - , 

** inn 

Rs. 100 cash „ incojne of Rs 4^ x or Rs 3 67 

That is, income is obtained at the approximate rate of 3 67 per cent 
on the money im ested. 

EvA3iPLt 5 Which of the folloicing stocls yields the better income to 
an investor 3 per cent stocl at 87, or 4 per cent etoch at 115 ^ 

Compare the incomes obtained iniesting the same amount of cash 
(sa^ Rs 100) in each stock 

Then, os in the last example 

100 

income on m\ esting Rs 100 m 1*^ stock=Rs 3 x -g^ 

=Rs 3 45 {approx ), 


income ,, ,, ,, -z r*. 

=Rs 3 48 (approx ) 

Hence the 2*^ stock pa'^’S the better income by 0*03 per cent of the 
cash invested. 


Rs 100 „ 2“^ stock^Rs 4x^ 
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EXAMPLES XIX. b {Gont%imed-) 

13 From how much India 3 p c stock would an income of Rs 81 
be derived ’ 

14 How much Railway 4^ p c stock must be held to secure an 
income of Ks 297 * 

15 What sum invested in a p o stock at 110 will pixiduce an 
income of Rs 60 ^ 

16 A man receives £24 3s from North Eastern Railway stock 
winch pays a dividend of 5f- p c How much stock does ho hold ^ 

17 How much must be invested m 5^ p c stock at lldj in order 

to secure an income of 180 13s " 

18 How much must be invested in 6^ p c stock at 141x so that 
after paying income ta\ at Is 2d in the £f the not half yearly dinaend 
may be £17 12s ’ 

[<8tMce 14d is deducted from ev&ry pound, the net annual income on 
£100 stociL IS £5ix4fJ] 

19 If my annual income from 2r p o Consols is £35 7s 3d , find 
how much stock I hold 

20 Find to the nearest rupee v\ hat sum must be invested in 3 p o 
stook at 104 to obtain an income of Rs 200 

21 After deducting income tax at Is in the £ I have an income 
of £77 ISs a year derived from 4i p o stock which stood at 132^ 
at the time of purchase Find to*^ the nearest pound Jiow much 1 
inv^csted, 

22. What rate per cent is obtained by investing in 4^ p c stock 
at 90? o -r 

23 What interest alnll I get on my capital by investing at 125 in 
a stook which is paying a dmdend of 3^ p o ? 

Find, correct to two places of decimals, the rate per oent of interest 
obtained by investing 

24. In 5^ p c Preference stock at 145 

25 In a 3^ p 0 stook at 78 J 

26 In 4 p 0 Railway stock at 119f 

Which of the following stocks yields the better inoome, and by how 
much per cent ? [Answer to tv\ o decimal figures ] 

27 A 3 p c stock at 85, or 4 per cents at 96 ’ 

28 A 4 p 0 stook at 126, or a 3 j p o stock at 108 ? 

29. A 5 p 0 stook at 140, or 6 per cents at 174 ’ 
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30 Which IS the more profitable im cstment, 4 p c Pi*eference stock 
nt JOS or 4b pc lXl>cnliire slock at 117’ By ho^\ much would 
incouH^ denC etl from iin esting Rs 7020 in each differ from one anotlici ’ 

31 A nnn in\csts i certain sum in S p c stock at 81, and another 
nnosts the sninc amount in 4pc slock nt 112, The difference m 
their income is Rs 2 , find the sum in\e^ted 

32 A^s inctmit is dcri^e'd from a certain amount of 3^ pc stock 
at 122\ , lie income is den\ c<l from an equal amount of 2r p c stock 
nt 92^ If A s income exceeds /Is b3 Rs 100, w hat amount of stock do 
lhc% cichAoW’ 

33 what pnee must 4 p c, stock ho iKuight so that an imcstor 
max get 5 p c for his luonex ’ 

[}\ha( w (hf' j/rtre of 4 pc €focL when R«! 100 cash tmested m if 
jiiodurcA un tucomc of"R** o^J 

34. At x\Imt pne'c must I bux 2j- p c stock so ns to get 2^ p c 
for mx nionL\ ’ 

35 An initslor in 4^ p c stock finds that he is getting 6 p o for 
his inonex At x\hat ptfee did Jic bux ’ 

36 At x\hiit price niust 3pc slock l>o bought if an inxcstnicnt 
of Its 1000 prtKluecs an ineonie of Rs 50’ 

37 Find the pnee at which Rs 24000 x\ns inxested in 
Pfch rcnce stock, il the income denxwl is Rs 1200 

38 What IS the jrieo of o' p c stock when a man inxcsiing £2353 
in it obtains an income of £95 Ct Sd ’ 

39 A nnn liouglit Anitnean Railwax stock paxing 6 p c , and after 
pax mg income tax at lOf/ in the £, he got 5 p c for Ins monc} At 
xiint piie*o did lie bux^’ 

40 Tilt jeirl} dixidend to an inxcstor x\as £21 7s Cd , and this 
xwis 4 45 pc, for bis mont} , find, to (he ncai'cst pound, liow much 
cash he gJixe for his sLix,k 

41 A fund IS l>cing misted to prox^dc a Scholarship of £60 a 3 car 
If the ncce‘5s.nr income is to bo denxed from an inxcstmcnt in 2^ p c 
Annuities nt 02, find, to the nearest pound, how much must be collected 
from the fiuljsenbers to the fund 

326 In the pieccding exiinplos x\e haxo dwelt upon the dis- 
tinction betx^een liofdinq stocl and mvcfUnrf monaf (01 cash) , and 
we haxe ilhisti itcd exciinples of a simple kind (i) the buying 
nnd soiling of Htoeks (11) tlic income denxed from stock lield 01 
cash inxested, (in) the rate per cent (oi **xield') to an inxestoi at 
diirntmt pnees These cases coxcr all the iinin piinciples of the 
subject, and for the sake of siniplicitj xxo haxe supposed that 
agents’ charges and other incident il expenses haxe been allowed 
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for in the prices of the stocks quoted We have now to explain 
how the buying and selling of stocks are effected in actual practice , 
it will be seen that though modifications in detail are introduced 
into the working of examples, no new principle is involved, 

327 Brokerage The transfer of stocks from one holder to 
another is effected through the agencv of a Corpoiation knovn as 
a Stock Exchange, the members of which are either Stock-Dealers 
or Stock-Brokers The former undeitake the actual purchase or 
sale of stocks, while the latter act simply as agents rotween the 
Dealers and private clients 

The prices quoted against each stock usually name two pnces 
Thus the statement “Consols 84^85|-” means that the Dealers 
are prepared to buy Consols at the lower price, or to sell them at 
the higher The difference (in this case £^) represents the Dealer^s 
profit on each £100 of stock 

328 The Brokers buy stock from or sell it to the Dealers on 
behalf of their private clients, from whom they obtain a brokerage, 
or commission, for their set vices 

Speaking generally, the Broker’s charge on all British or Foreign 
Government stocks is 28 6rf, or £g^, on e\ery £100 stock On 
Colonial and Corporation stocks the charge is 55 , or £^ per £100 
stock In each case the brokerage is calculated as a percentage on 
the nominal par value of the stock 

In this sense, the Broker’s charge is usually quoted “ brokerage 
or “ brokerage the woids “ per cent ” being omitted 

For example, if a man is bu3ang Consols quoted at 85^, then for 
every £100 stock bought he pays £85- to the Dealer and £j to his 
Broker , that is, he huye at 85 7+|-, or 85g- 

If he 18 selling at the same price, for every £100 stock sold he receives 
£802 from the Dealer, but pays £i to his Broker , that is, he seUs at 
or 85| 

Thus to a buyer the brokerage increases the price, 

while „ sdler „ diminishes ,, 

329 Foi Hallway and other stocks the charge commonly 
ranges from y to *7 per cent , and is calculated not on the nominal 
par value but on the actiud cash value for which the stock ts bought 
and sold 

In this sense the Broker’s charge is quoted as per centf 
or per centf the woids “per cent” being retained In this 
case it has to be calculated as a separate item and not as on 
addition to or deduction from the pnce of the stock 
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Tims if a Broker received inatmotions to buy £500 Railway stock at 
103^, and the brokerage was i per cent, the account to tlic client 
(known as a ^‘Contnict NotcT”) would be presented somewhat as 
follows 

Ajynl 190S 

IFc 7/arc t7it$ day as per yoxtr ord^Vy subject to (he RxihSt 

RcgnhtionAy and CnMoms of the London Sto^L Exchange^ 

£ s d 

£500 Railwaj stock at 10^^ 

Brokerage i % 

520 14 4 

XoTE, Tlic nbo\e Scale of Commission is oflicialh recognised In 
the London Stock Lxclinngc, but the usage we ha\e explained, though 
com'ct in theor\, is faibjt'Ct to \anOus modihcntions in pnctice For 
in*»tince, on Go\cmnicnt and Colonial stocks brokerage or ^ per 
cent on the nominal par AOilue*’ is cometimcs charged on each £100 
stock or 7 >rtr/ of £1(X) stock Again, in addition to brokerage there 
are other incidental charges some of which enter into CACiy statement 
of account from broker to clunt As some of thc«*c arc h\cd and others 
\anublc the} must nccc‘«anl\ occur as se^wirato items in the account 
For these reasons brokers find it comcnicnt to put o/7 their charges 
dowTi separatel} c\cn in tho<5e cn*ics in which the brokerage could 
thf orctic/dh be included in the price of the stock as in Art 328 The 
method of tliat article will, ]iowc\cr, be used in some of the examples 
which follow 

As a nilo brokerage alone will be considercfl , in a few cases in which 
a c shall introduce extra charges, the wording of the examples will 
make tlicir meaning clear 

ExAMULr 1 I 1711 Mf Rs 1200 t« 4 pc sfoch at 103 and after 
reremnq a hatf years dundend I sell out at 100 Ftnd to the ncaicst 
ptce my total gnviy reclomnq brof crage ^ tn each transaction 

On buyingy the pneo of Rs 100 stock is 103}-^^, or lOSi , 

On eellmg, „ ,, „ 100 - or lOoJ 

gam on buying and selling Rs 100 stOok=R8 2y, 
half gear’s dmdend on Rs 100 stock =B8 2 , 
corresponding to c\cn Rs. 100 stock the total gain is Rs 4x 

Hence on an outlaj of Rs 103- the gam is Rs 4} , 

Rfil200 „ R8 4>l|g. 

Pvs 4t>'|~=Rs 19-275 =Rs 49 4a 6p 



and 
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E\ 4 MPm 2. ptnon vxxcsts £0075 t?i 3 p o stock ot OOg^j ond xdhtn 
7i£M X isen to 91^ he sells oxU ond tc xnxxsts in 3i p o stock of 9/^ , Jlnd 
the change of income, hTokevage^^ betng changed on each tvansaction. 


(i) Each £100 of the !•* stock costs £(90f-+^), or £90 J cash 
Hence £90 t invested in 1“ stock buys an income of £3 , 

£9076 „ ,, „ » £3 x^, or £300 

That IS, the first income is £800 


(ji) On adltngy each £100 of 1*^ stock produces £ (9l|- - or £91 cash 

Thus stock bought for £90j sold for £91 

„ „ £9076 „ £91 x^, or £9100 

That IS, the first stock realizes £9100 

(ill) The pneo to a buyer of 2“^ stock =97|-+‘g-= 97-? 

Hence £97^ invested in 2“** stock buys an income of £3i, 

£9100 „ „ „ „ £3ixKor£326j 

y/‘2’ 

Thus the gam of income is £26 13s id 


EXAMPLES XIX c 

{In the foUototnq eramplea we shall 7ise the ahbreuattons [B, 

[B, ^ per cent,] ^0 tHdica^e hrol emge and **h6Leiage^pev cent" 
respectihdy 

1 Hou much cash would be obtained by sclhng Bs 6785 stock at 
105 J ? [B, ^ ] 

✓ 

2, How much must I pay for Bs 2750 stock at 90|-? [B, ^ ] 

3 How much stock at 101 j- can bo bought for Rs 3552 8 a’ [Bj t ] 

4 The proceeds of the sale of S 7 p o stock at OSj- amounted to 
Bs 6844 11 a Find the amount of stock [B, ^ ] 

5 Find to the nearest pice the cost of Bs.5782 stock at 125} 

6 If Bs 2500 stock are bought at 9l|- and afterwards sold at OOy, 
how much is lost ? [B, } ] 
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7 A man invested Rs 3500 m 3 j p c stock at 104 t , after receiving 
one half-yearly di\idend he sold out at 108|-, find the total amount 
gamed [B, ^ ] 

8 If I invest Rs. 4380 in 2^ p c Consols at what shall I gam 
by scUing out at 93^, after recei\ ing one quarter’s dmdend ’ [B, ^ ] 

9 What income 'u ould be derived from investmg Rs 4200 in 2^ p c 
stock at 96|^ ’ [B, “ ] 

10 How much money must be im ested in 3 J p c stock at lOSf* 
to produce an mcomo of Rs 400 ’ [B, -J ] 

11 Bind to the nearest pound how much must be my ested in 4 p o 

stock at 103 to raise an income of £275 [B, ^ ] 

12 Find to the nearest pound how much must be invested in 3 p c 
stock at 103j [B, j] to produce a net income of £500 a year, after 
deducting income tax at 14d in the £ 

13 At yrhat pnee must 4x p o stock be bought to 3 ^eld an mcome 
at the rate of 5 p c ’ [B, ^ ] 

14. Calculate the price of 2^ p c stock when Rs 8670 can be bought 
for Rs. 8019 12a [B, | ] 

15 A man holding Rs GOOO of 3 p c stock sells it at and mth 
the proceeds bu 3 S 4 p o stock at 129f What is his loss of mcomo’ 

[B.i] 

16 A holder of Rs 5500 of 3^ p c stock sells out at 91 and iny ests 
the proceeds in a 4 p c stock at 101 If the brokerage is for the 
first stock and ^ for the second, find the change m his income 

17 A man inyests Rs 14260 in 5 p c stock at 114^ he sells out at 
125} and imests in 3 p c stock at 92} , find the change in his income 

18 I invest £1365 in 3 p c stock at OOg's and seU out £1000 of the 
stock yvhen the price has risen to 93§, and the remainder when it 
has fallen to 85} How much do I lose by the transaction ’ [®j } ] 

19 I invest £4340 in 3} p c stock at 10S}j and sell out when 
the price has risen to 110} With the proceeds I buy stock at 120} 
If the latter pa^'s dividends at the rate of 5l p c find the increase 
in my income, brokerage being } for the first and } for the second 
stock 

20 A man invests £26180 in 3 p c stock at 93}> but shortly after 
sells out half of it at 92}, and with the proceeds buys 4 p o stock at 
96} Find to the nearest penny the difference in his income [b, } ] 
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[Bffore. working Examples 21-27 thepnpil should read Art 329 ] 

21 What IS the cost (including brokerage \ per cent.) of £500 
Mexican Railway 4^ p o Debenture stock at 95 ? 

22 A man instructs his broker to buy £6(X) Railway stock at 128^9 
and £500 National Telephone Deferred stock at 111^ What is tlie 
total cost ? [B, ^ per cent ] 

23 I buy £800 Consols at 91 [B, I*], and sell £650 Railway stock 
at llOj [B, i per cent ] How much is due from me to my broker^ 

24 I sell £2375 Railway stock at 125 [B, -j per cent,], and buy 
£4000 India 3j p c. stock at 97j [B, -] How much do I owe my 
broker for the w hole transaction 


25 If I sell out £36(X) of 2\ Consols at 89^ [B, |] and instruct my 
broker to buy £2700 of 4 p c Railway stock at 119 j [B, ^ per cent.], 
find how much is due to mj broker - - j 


26 What IS the broker’s account for the purchase of £400 National 
Telephone Co Preferred stock at 103|, if the brokerage is \ per cent , 
and other charges are as follows Contract Note Stamp "la. Rems" 
tration Fee 2$ 6d , and Transfer Stamp £2 5^ ’ ^ t o 


27 A client instructs his broker to buy 

(i) £300 India 3 % stock at 93 [B, |] , 

(n) £400 Transvaal 3 % stock at 95^ [B, |.] ^ 

(ill) £500 Mexican Railway stock at 95 [B, ^ per cent ] 

There is a charge of 1« for Contract Note Stamp in each transaction, 
and m addition on the Railway stock the Transfer Stamp is £2 10? • 
and Registration Fee 2$ 6c2 What is the total amount duo to the 
broker ’ 


Shares 

t Capitol of a ^mpany, instead of being raised in the 

form often dn ided into Shares of definite amount, such 

T in ^ ^ Company’s Capital, amounting 

te Ra 10,00,000, may consist of 100,000 Es 10 shares, or of 50,000 
Es 20 shares Such shares may be bought and sold like stock, 
e'wept tmat, wbile stock maj be bouglit oi sold in any amounts 
wnate\er, only whole shares os a rule may change hands. 

331 Sometimes a Company does not at first caU up the whole 
Of For e\ample, suppose it is thought that though a 

capital of Es 10,00,000 may ultimately be required, only Ba 6,00,000 
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can bo usefully ciiipIo\ cd at txv^t the conipanj in such a caso might 
issue 100,000 nominal Bs 10 slmies, requnuic the subscribers to 
jxi} at fiiTst onl) Ks G cash on each shiuo, and the reunimng Es 4 
^\hon c:iUcd uiion The Bs G, 00, 000 thus miscd ^^ould bo called tho 
paid*up capital, or tho cipitnl might be said to consist of 100,000 
Bs 10 slmre-s, lts.G paid-up 

332 Dividends ni’O allotted cither at to inxtch p^r t/iarc^ oi at a 
percentage on the paid-up capital In tho follo\\ing examples, if 
nothing 18 SiUd to the contrary, tho shares arc supposed to be Jidlg 
paid-vp 

IXampiV 1 Jf Rs 30 s/iaixs m a Company we told at Rs 3 12a 
piTTniitTT? find (i) hoir manv tharft r«H hf Imiqht fa Rs '>400, (ii) the coH 
price of 40 thnrrtj (inj thr dnidaid at 4 per cent on 00 tharcs 

(i) ^mcc taeh share co^ts Rs *13 12n , or R« , 

the req** number of shares =R8 5400- Rs 33j=lC0 

(ii) Cost of 40 slmrcs^Rs \M0-Rs 1350 

(in) 00 shares represent a capital of R® 30 > OO, or Rs 1300, 
and dmdend at 1 p o on Rs ISOOsRs ISOO ' 

= Rq 72, 

FxAxtrir 2. / jf>ro;)o*€ to /*tty £10 Rani ^harct £7 paid i/p, at 
2^ prtniwmt hrohntfft D pertharr (j) H hnt inu*t J yxictoi 250 tliaic^ ? 
(ii) Find (he half yew^y diiidend on (hit purchate^ at ]2perLent per 
annum (ni) hnt rate per cent jvr aininm thould J (ft t formy money P 

(i) A share on i\htch £7 has l)o« n paid up costs, at 2^ prcnmini, 

£0 7/ M , or, Mitli brokcragi, iO he Off 
Ik nee 250 Rucli shares cost £0 8s M ■< 250, 

or, £2350 5s 

(ii) Tho 250 shares boneht represent a paid up capital of £7 x 250 , 

and a half-3 carV diMdctid on £7 y 250 at 12p c per annum 

=£7-2.’.0v A=i:i0'5 

(m) Cost of ore share, inchuhng hrokcnigL,=£n St Grf , 

]0 

annual di\ idend on one pliaro =£7 x 

Hence on in\ esimg £0 425 1 ha\ c an income of £7 x 12. 

.. JCIOO „ „ £-'< 12x5^, 

and £7v 12xjri~=£S01 

11 42,1 

That iH, I obtain Si) p c approximatch^ on my cash iin cst- 
nicnt. 
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EXAMPLES XIX d 

Find the total cost of 

1 Fn e hundred Bs 10 mining shares at 38^ per share 

2s Sixty Rs 200 shares at discount 

3 How much must I pay a broker who buys for me forty four £1 
shares at 2^, brokerage per share, and eighty £o shares at 
premium, brokerage 9d per share ’ 

How much cash will be obtained by selling 

4. Fifty Bs 20 shares (Rs 15 paid up) at 2\ premium ’ 

6 Two hundred and fifty £5 shares (£2 paid up) at x premium, 
brokerage dd per share ’ 

6 How many Bs 20 shares (Rs 16 paid up) at 2^ premium, brokerage 
4 a per share, can be bought for Rs 355 ^ 

7 Find the annual income arising from 

(i) Thirty* five Bs 100 shares paying 4-y p c 
(u) Forty se\ en Bs 50 shares paj ing 6 j p c 

(ill) Se\enty five Rs 200 shares (Rs 150 paid) at 7^p o , together 
'With a bonus of S a per share 

8 What 18 the half yearly dividend on 20 shares of Rs 1(X) each 
at 0 p c per annum, less income tax at 5 pies in the Re ’ 

9 How much per cent for his money does an in\ estor get by buying 
(i) £10 shares (£3 paid up) at £5 when the dmdend is 10% per 

annum ’ 

(n) £20 shares (£9 paid up) paying 8% per annum, when the 
shares are at 4 j premium ^ 

(ill) £100 shares (£16 j paid up) at 20 j premium, the half yearly 
di\ idend being i7s per share ’ 

10 If £6 shares in a Company' arc sold at 2v premium, find (i) how 
many shares can be bought for ^75, (ii) the cost price of 20 shares, 
(ill) the dmdend on 5^ p c on 75 shares 

11 The £20 shares of a Bank liaao only £6 jier share jiaid up, 
and their present pnoe is lOj If brokerage is charged at Is 3d a 
share, find (i) how many shares can be Ixuight for £(>05 lOs , (ii) the 
cost price of 36 shares, (in) the dmdend on 60 shares at Sj p o 

12, A man sells out 2 J p o stock at 96^ and by investing the 
proceeds in shares which pay an annual dmdend of £4 per shore raises 
his income 6 per cent W hat was the pnee of each share ? 
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EXAMPLES XIX e 

[V^^cdlancons Lxxtvijflcs on Sfocla and ShatcB ) 

[UnU-*^ ofhrrwtuc BtaUd hroJtragc and other cltaigcH arc Hippo^nl to be 
t 7 idmltd in tht^pnccs q^toied ] 

1 I imc^^t £,*5'>20 in 2^ p c Consols at 92 nt >\hat price must I 
sell out to gum £210 on the transaction ’ 

2 If I in\eht £1200 in 2^ p c Dclicnturo stock nt 95~, what is ni) 

income to the nearest pLnn> * ] 

3 hioh IS the more profitnhlc imcslment, p c stock nt 152, 
or 2' pc slock nt 85^ If Ks 3230 is in\csied in each, what is the 
ditFcrtncc in annual income ’ 

4 An income of Us 170 is dcn\cd from the investment of Rs 6200 
in T. 2j p c slock At what price was the stock bought^ [B, -- ] 

5 At what price must I Imv 7 p c stock so ns to get 4 p c for my 
mont\ ^ [B, }- ] 

6 What income is dcnvctl from investing Rs 7700 in 3^ p c stock 

at [B, \ ] What vioiild be the loss of capital if the stock were 

sold out nt 87^ ^ [^» » ] 

7 At VI hat pnee must *11 pc stock bo to produce the same 
income ns 5 p c stock at 115^ Find the half vcarlj dmdend from an 
investrnLnt or Rs 2346 in either stock 

8 A man invests a fourth of hiB capital in 2j pc stock nt 90 and 
the remainder in 3^ p c stocl nt 105, find the av orogc rile per cent 
on his uipiUl 

9 Find to the nearest penny the cost of £225 Cmnl stock at 59|-> 
allowing for brokerage at ^ per cent 

10 A Slim of £094 19<» had to be raised from tlic sale of N S 
Wales Insenl>cd stock at 90 J The brokerage and Contract Stamp 
amountcfl to £2 How nittcii stock had to be sold^ 

11 What sum must be invested in a G p o stock at 140j so as to 
produce an income of Rs 3200 a >car, after pa 3 nng income tax nt 4 pics 
in the Re ’ [B, y ] 

12 Mv income from 3 p o stock after deducting lOcf in the *£ for 
income tax ib £442 15« I sell out at 7S^ and bu> 4 p c stock at 
102“ , find to the nearest i>cnn> the nltcration m not income, brokerage 
^ being charged on each transaotion 
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13 A man invested Bs. 10,000, half in 3p o, stock at par, subject to 
an income tax of 4 pies m the Re , and half in 3-}p o stock at 104, free 
of income tax. Which investment was the more advantageous and by 
how much ’ 

14 What was the total amount of a broker's bill for the purchase 
of £4376 Great Western Railway stock at 124 , brokerage 4- per cent 
won the money \ aluc , Contract Stamp la , ]^gi8tration 2tf Od, , 
Transfer Stamp £27 5« ’ 

15 A man invests Imlf his capital in 3p o stock at 97^, and the 
other half in 4 p c stock at 125 , his total income from both sources 
IS Rs, olO How much did ho invest ? 

16 The difference between the incomes derived from investing a 
certain sum in 6 p o stock at 126 and in 9 p o stock at 210 is He. 225 
What IB the amount invested ’ 

17 How much must a man bequeath, subject to a legacy duty of 

10 p 0 , so os to provide a sufficient investment m 4^ p o stock at 103|- 
to bring in a net income of £60 a year, after deducting income tax at 
lOd m the £’ , 

18 I am a holder of 3 p c stock which yields mo an income of 
£300 a year I sell half oc it at 92, and imcst the proceeds in an 
American railw ay at 46 What dividend per cent, per annum ought 
the latter stock to paj so that the transaction may increase my income 
by £50’ 

19 A man sells £4560 of 2^ x^r cent Consols at 85, and AVith the 
proceeds purchases 4 per cent stock at 114 After deducting income 
tax (at the same rate in both oases), he finds his income bettor by 
£20 I8a Od What is the income tax per pound 1 

20 If fifty Hs, 100 shares in a company paying a dividend of 8 p c 
are sold for Rs 180 each, and the proceeds imested in Rs.^ shares in 
another company at Rs 35 each, find w hat difibronoe in income results 
if the second company pays a dividend of 3^ p o 

21 One company pays 5^ pc on shares of Rs 100 each, another 
pays at the rate of 3 V p o on shares of Rs 10 each, if the price of the 
former be Ra. 115 S a , and of the latter Rs 7 12 a , compare the rates 
of interest which the shares return to a purchaser 

22 A man sells out £3840 of 8 p o mining stock at 1877, re- 
impests the proceeds in 4^ p o Railway stock at 108, his net income 
being thus diminished by £6 18s Find the rate of income tax m the £ 

23 A person m\ eats Rs 80,000 in 2x p o stock at 04 and pays 
income tax at 4 pics in the Re On the stock rising to 90 he sells out 
and inv ests the proceeds in 2^ p o stock at 72, free of income tax. 
Find to the nearest picc the net change in his income 
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24. A firm of Solicitors instructed their brokers to purchase sufficient 
India 3 p c stock to enable them to pay a so\ ercign per m eck from the 
dI^^dends to an old sonant. India stock ^\as then at 97^ brokerage 
income tax le in the £ There 'nas a charge of le for Contract Note 
Stamp What (to the nearest pcnni } was the sum paid to the brokers ^ 

25 A man held one hundred Rs 100 shares winch stood at loOp c. 
premium, and he decided to sell nnd re invest in the purchase of 
certain Rs 10 shares which stood at I 65 p c. discount, paying all 
charges connected therewith from a separate fund How mon^ shares 
did he bu} ’ 

26 A lad} has £1000 to in\cst she tells her broker to purchase 
£500 Canada 3 ^ p c. stock at 104, and to in\ cst the balance in New 
Zealand 3 p c. stock at 97- Find to the nearest penny how much 
N Z stock ho must bu} [B, ^ ] 

27 A Banker hid £50,000 to imcst he bought £20,000 Jamaica 
3^ p c stock at 101^, £10,000 Cardiff Corporation 3 p c stock at 97, 
and sufficient Bnstol 3 p c stock at 97;^ to complete tlie amount 
Find to the nearest pound how much Bnstol stock he bought Also 
6 nd, to two places of decimals, the average income per cent on the 
whole miestmcnt after deducting Is m the £ for income tax 

28 A speculator bu> s Rs. 40, (XK) stock at 65, and his bank lends him 
money to the extent of 40% of the actual laluc, charging 4% for the 
loin He holds for a 3 ear, takes a dividend of 2^, and sells out at 70 
Find his actual profit Also find, to one decimal place, the profit 
per cent on his capital outla} 
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mSOELLANEOUS BXA3MPLES 

333 Example 1 Btf %nve»tiv(j Ks 12720, ^7 tly in 3 p o stock at 96, 
and partly 4 p o stocl at 120, a man secures an anniuil i7icome of 
Bs 410 , hoio much does he invest m each kind of stock ? 

Suppose he invests Bs x at 3%, and Bs y at 4 % , then 

or ^ ^ W 

Also a: + y = 12720 (u) 

Multiply (i) by 2 X 16 X 16, the L C M of 32 and 30 , fclien 

15a;+10y= 190800, 

and from (ii) 15ar+16y=10O8OO 

By subtraotion, y=6000 , hence from (ii), a;=6720 
Thus he invests Bs 6720 at 3 %, and Bs 6000 at 4 % 

Example 2 One alloy of metals contains 90 per cent of copper 
and 10 per cent of tin Another alloy coniaim 93 per cent, of copper 
and 4 per cent of tin Find m tohai proportions they must be mixed 
that the mixture may contain 9 per cent of tin, and what percentage 
of copper It will contain (C S ) 

Suppose X parts of the first metal have to bo mixed itli y parts of 
the second , then the mixture contains a;+y parts with 9 % of tin 

Also 10% of a: and 4 % of y are tin 

+ TOiy 2^ ” I TO 

that 18 , 10a;+4y=9a?+ 9y , 

a?— 6y, 

80 that 

y 1 

Honoe 5 parts of the first metal must be taken with 1 part of the 
second. 

Now 8upi>ose 600 parts of the fii’st are mixed with 100 parts of the 
second 

Then 460 parts of the first 1 

93 second! 

Hence in 600 parts there are 543 parts of oopper, so that the 
percentage of copper is or 90 5 
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MISCELLANEOUS EXAMPLES V 

E\£RCISES for RE^^SIOK 
A 

1 Find, to the nearest kilogram, the n eight of 1 ton, assuming 
that 1 Kg =2*2040 lbs 

2 Find, correot to the nearest pennj, the ^aIue of 10 tons 13 owt 
74 lbs at £1 4d ^icr ton 

3 The profits of n business arc Rs 4S7oO One of the partners sells 
0-24 of his share of the piofits for Rs 7S00 What fiuction of the 
prolits belong to him? 

4. The length of a room is 23 ft Cm, and it costs £5 17s Gd 
to paint the ceiling at 2i» 3^/ per square 3 ard Wiat is its breadth ’ 

-^5 A tradesman sells goods for Rs 80 at a loss of 0 per cent , what 
must he sell them for to gam 14 per cent ’ 

6 A man rcoencs Rs 84 Ga ns his dnidend on some Sf p c. 
stock Hon much of the stock docs he hold * 


B 

7 It costs £330 7a to fence in a square enclosure at £2 lls 5d 
per 20 3 ds , hat is its acreage ? 

8 A min bu3s 300 eggs at 15 for 12 a and sells them at 10 a per 
dozen Find (1) his actual, (11) his percentage gam or loss 

9 When 52 lbs of cofleo are worth as much ns 12 lbs of tea, 
22 lbs of tea are A\orth as much as 572 lbs of sugar, a cask of sugar 
costs 2 guineas, and 1 cu t of coffLO costs S guineas, ubat is the u eight 
of a cask of sugar ’ 

10 A piece of wire, 3j metres long, with n sectional area of 

2 square mm , is heated, and then draun to n length of 18 nictics 

Fincl, to the nearest hundredth of a square mm , the area of a cross- 
section of the \nrc thus draw n (C S ) 

11 If 1 owt of Bumr costs £1 Qa Sd , draw a graph to find the 
pnee of nn3 number of pounds Find the cost of 2G lbs How man3’‘ 
IKuinds can bo bought for 4>» lOd ’ 

12 Calculate (to a pice) the compound interest on Rs 1756 for 

3 3 cars at 2 J- per cent per annum. 


C 

13 ExprcssasndccimalthomtioofRs 20 11a 6p toRs 121 14a 
Hence state what percentage the first sum is of the second 

14 Find the square root of 9*0707 correot to 6 places of dcoinials 

I AR H 8 2C 
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16 If a money lender oliarges 1 a, 6 p a week for a loan of Rs 15, 
what rate per cent of interest per annum does he obtain ’ 

16 A rectangular carpet 16 ft, 3 in long by 12 ft 2 in broad lies 
on the floor of a room 21 ft 8 in long and 18 ft 3 in broad AVliat 
fraction of the area of the room is covered by the carpet ^ 

17 Three men together fill a pit in an hour and a half, throwing in 
respectively 8, 10, and 12 equal shovelfuls of earth per minute. In 
what time could each man have filled up the pit by himself ’ 

18 A tradesman gains 35 per cent bv selling an article for Rs 5 1 a 
What would he have gamed per cent if he hod sold it for Rs 6 3a’ 

D 

19 How many bricks 9'' x 4^" x 3" can be earned by a truck whoso 

load is 5 tons ’ The bnoks in question weigh 145 pounds per cubic 
foot Give your result to two significant figures (0 S ) 

20 A walks at the rate of 4 miles an hour, B at the rate of 4j miles 
an hour how many yards start can B give A in walking over a'course 
of 1350 yards ’ 

21 A tradesman marks articles 30 per cent, above their cost pnee, 
but takes off 5 per cent for cash find the cost of a vase for which I 
pay down £8 4s 8c? 

22. Assuming 11b =0 4536 Kg, find the pnee, to the nearest 
franc, of 2owt. 26 lbs of coffee at 4fr 75 o per kilogram 

23 If Rs 0000 of a 4 per cent stock is sold at 112^, and with the 
proceeds a 5^ per cent stock is bought at 168f-, what is the resulting 
change of dividend ’ 

24 How must a sum of Rs 1130 be divided into two parts so that 
by receiving 7 per cent on one part and 2 per cent on the other a man 
may receive 5 per cent, on the whole sum ’ 

E 


25 Add together 2|-, 3^, 4f, 2^ and divide the result by the 
difference between 3^ and 2^ 

26 Express in its simplest form the ratio of Rs 269 8 a to 
R8.500 8 a 


27 Find the cost, to the nearest shilling, of making a road 
hi 3 fur 115 yds long at £38 12s. per mile 

s^28 A man buys 50 bicycles for Rs. 5000, but 20 of them are soiled 
He determines to sell each so iled one at three fourths the price at 
which he sells a new one What must this price be in order that he 
may make a profit of 35 per cent on his outlay ’ 
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29 Two men and a boy can do a piece of work in 6 days, whilst a 
man and two boys can do it m 6 days If a man is paid at the rate 
of Bs 7 a week, what should be the wages of a boy ^ 

30 The TOpulations of the upper and lower parts of a town were 
equal, and after the former had fallen 20 per cent,, and the latter risen 
15 per cent , the total number of inhabitants was 39,390 ^hat was 
the original population of each part^ 


F 

3L What will be the gam per cent if eggs bought at the rate of six 
for 5 a are sold at the rate of five for 6 a ^ 

32« A man measures the length and breadth of a rectangular field 
by pacing and takes the length of his pace as 30 inches He makes 
the area 2 acres 3 roods His pace is really 32 inches Fmd the true 
area (C S ) 

33 A man sells out Rs 10,000 of 2 t per cent stock at par, and with 
part of the proceeds puroliases enough 4 per cent stock at 140 to 3 leld 
mm the same income os before What amount of cosh does he retain 
in hand ’ 

34. Find to the nearest penny the amount at simple mterest of 
£389 6s 8c? from May 17*^ to Jul}^ 29^** at 3^ per cent 

35 A man has to glaze 36 picture frames, each of which requires 
a piece of glass 17 inches by 9 inches He cuts these from sheets of glass 
measuring 18 inches b3^ 30 inches How nian3 such sheets must he 
use ^ If he buys the sheets at the rate of 2 annas per square foot and 
sells the ^lass actually put into the frames at 3 annas per square foot, 
what pront per cent does he make ^ 

36 A man, his wnfe, and son, worked m a garden, the man for 
2 days, his wife for 3^ da3's, the bo3 for 4da3's Their dail3 wages 
were man’s to woman’s in the ratio of 7 to 4, and man’s to boy’s in 
the ratio of 7 to 3 Their total earnings amounted to Bs 5 What 
were the daily wages of each ’ 


G 

37 Find the pnee of a steel casting weighing 103tons5owrt 3qr8 
at £5 8a 6d a ton 

If the steel weighs 488 lbs, per cubic foot, what is the volume of 
the casting^ (OS) 

38 A closed box whose outside measurements are 26, 19, and 
18 inches is made of wood which is ^ inch thick If a cubic foot of 
wood weigh 40 lbs , find the weight of "the box. 
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^ 89 The wages of a man for a day’s work are ds 6d , and those of a 

\ TV Oman 28 dd A man can do one and a half times as mnoh woik 
^ as a woman onn do in the same time Certain work has to be done 
wluoh would occupy 50 men for 80 days , find the difference in the 
cost d 20 men and 30 women were employed to do the work instead 
' of 50 men (C S ) 

40 What sum wall amount to £308 Us if allowed to accumulate 
for 3 years at compound mterest at the rate of 5 % per annum ^ 

41 At what pnce must a man mark an article which cost Bs 38 so 
that he may take off discount at 5 %, and still make a piofit of 5 % ’ 

42 A man invests Rs 23100 iMirtly in 3 p o stock at 81 and partly 
in 4^ p c stock at 135, and derives an annual income of Bs 800 How 
much does he invest in each kind of stock ’ 


H 


43 Find, correct to four places of decimals, the cube of 1 2345 


44. Sunphfy 


^-l^V 21-194 
93+ 87 


45 If 100 yds of copper wire weigh 14 08 lbs , find to the neai*est 
gram the weight of 1 metre, having given that 

1 metre=l*09 yds , and 1 grom=:0*0022 lb 

46 A milk vendor receives two adulterated sup^^iess which contain 
respeotn ely 10 per cent, and 3 per cent, of water How much must be 
taken of each kind so as to form 84 gallons of a mixture which contains 
95 per cent of milk ’ 


47 A clock which shews correct time on Monday, at noon, gains 
2 minutes 16 seconds per day When it shews 5 o’clock on We^wSday 
evening, what is the correct time, to the nearest second ’ 


48 Two partners imeat Rs 13600 and Rs 7600 rcspectiiely in their 
business, and arrange that 40 per cent of the profits should be diinded 
equally between them, and the remaining profits treated as interest on 
tne oapitaL If one partner’s share is Rs 450 more than that of the 
other, w hat was the whole amount of the profits ’ 


. I 

f 

49 A tailor sends in a bill for Rs 190, but he will accept 
Rs 180 8 a as payment in full if the bill is paid at once Wliat rate 
of discount does he allow ^ 

50 When the rateable value of the county of London was £41 ,647,310 
it wTis necessary to collect a rate of 28 lid m the pound to pay vaiious 
expenses How mnoh were these expenses to the nearest thousand 
pounds? 

If the rateable value increases by 6 per cent and these expenses 
increase by 10 per cent , find, to the nearest halfpenny, what rate in 
the pound must then be ooUeoted to pay these expenses (OS) 
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51 210 eggs arc bought at 12 for lOn and are sold at 10 for 12a , 
sornt egcs arc broken, but a profit of 20 i>cr cent is made , hou many 
eggs arcliroken ’ 

52 A sum of monc^ is to bo paid doun, such that with compound 

intcixst at 4 per cent it anil amount to £S00 at the end of 4 3 cars 
The interest is to lie added annuall} Find, to the nearest pound, liou 
much must lie pud (0 S ) 

53 It costs £28 to carpet tlio uhole floor of a room 32 ft long and 
2o ft uide , if a spieo 1 ft 3 in be left uncoaci'cd all round, uhat Mill 
be the saaing 111 cost ’ 

54 Tlirec coolies, A, B, C, arc cniplojed in filling carts uith sand 
When all work together the} can nil a cart in 8 miii , A and C 
together can do so m 12 nnn , and A and m IS min 20 sec If each 
man uork for the 'lamc time, in uhat proportions should a unge of 
Rs 7 8 a be di\ ide^d betu cen them ’ 


J 

55 ShcM hoM each of the folloaving calculations can be done 
mentall3 , gi\ mg results 

(1) 480 articles at 13s 3^ d each 
(n) 24x23x20 

(ill) The income from Rs 12000 inacsted in the 2-J pci cents at 110 
(i\) Wueli inacstment giaes the larger income Railwa} Stocks 
at 230, pa} mg 7-^ per cent di\ idcnd, or Bank stock at 4(X), 
pa} ing 1 1^ per cent dn idcnd ’ 

56 If 3 men or 8 boas e in do a pie*ce of aaoik in 17 daas, m oihat 
time aiill 7 men aud 4 ljo}8 do a piece of aaork tuice as great’ 

57 In aahat time aiill the simple interest on a sum of mono} become 
equal to the pnnciiwil at 4 per cent ’ 

58 A cistern is constructwl to liold 100 gallons, and the base of the 

cisUm IS a square a aid AVhat is the depth of the cistcnii to the 
nearest inch^ A cubic foot is 0*23 gallons (C S ) 

69 I Ilia cst equal sums in a 4 per cent stock and in a 3 per cent 
stock, and get 5 per cent for ma monca , the 4 per cents aro at 90, 
avhat IS the price of the 3 per cents ’ 

60 If A runs a mile in 7 *5 minutes, and B runs at the rate of 
7 3 miles nil lioiir, hoax far behind ax ill the loser bo m a race ax Inch the 
faster ax ins in G minutes ’ 


K 

61, A man in India axishes to send his xxife in England £1(K) a }ear 
in nionthlv iiislnlmcnts Hoxx mnna rupees axorth Is 4d each must 
he transmit montlil} / (OS) 
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62 Find the weight (to the nearest kilogram) of an iron rod of 

square section, 10 metres lone and 2 3 centimetres broad, A onbio 
centimetre of iron weighs 7 20T grams (C S ) 

63 Find (as intelligently as you can) the toial amount of the 
following bill, showing all your methods of calculating You may 
combine items 135 eggs at 2^ 3cf a score, 135 eggs at Is Od a score, 
110 lb of butter at Is per lb , 106 cakes at 11s Sd a dozen, 220 lb 
of lard at 8 Jc?. per lb , 318 lb of biscuits at 4s 3d per dozen lb 

Take off a discount of lOd in the £ from the total of the bilk (0 S ) 

64 I hold Rs 7200 stock, partly in 3 per cents and partly in 6 -pev 
cents , thereby obtaining the same income os if I held the whole in a 
stock paying 3^ per cent. How much of each kind of stock do I hold ^ 

65 Two jars containing respectively 3 and 5 gallons are filled with 

mixtures of alcohol and water In the smaller jar 25 per cent of the 
mixture is alcohol, in the larger 25 per cent of the mixture is water 
The jars are emptied into a 9 gallon cask, which is filled up with 
water Find the jiercontnge of alcohol in the cask (C S ) 

66 A man is able to save 12^ per cent of his wages, but if his wages 
were raised Re 18a aw eek and his expenses were increased by 
10 per cent , his annual 8a^^ngs would be diminished by Rs 13 , what 
are the man^s weekly wages, a year being taken as 62 weeks exactly ? 


67 Find the value of 


( 1 ) 


15j— 




(u) T~f^+TT~^ . 


68 A traveller intends to walk to a station, which is 2 miles off, m 
40 minutes What is this speed (i) in miles per hour, (n) in feet 
per second ? 

After going half a mile he remembers that he has left a parcel 
behind and hurnes back to fetch it, keeping up the same new rate 
of speed all the way back and then to the station What must this 
speed be (in miles an hour) if he is to reach the station at the time 
ongmally planned ’ (OS) 


69 A watoh 18 offered for sale at Rs 116 , and if that pnee is 
reduced by 5 per cent , the dealer who is selling it will still make 
9 per cent profit , how much did the watoh cost him ’ 


70 If the population of a certain county is 10 % more than it was 
10 years ago, and 6 % more than it was 4 years ago, what is the 
increase in the last 10 years, given that the population 4 years ago 
was twenty two millions ’ 
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71 If a kilomm=2‘205 lbs , and a gallon of water weighs 10 lbs , 
compare the amumes of a c^imrt and a litre Hence dm^\ a graph 
from Inch the equivalent ot an} number of quarts nia} bo expressed 
apxiroximatch in litres 

Express 2 5 litres in quarts, and 4 7 quarts m litres 

72 A now railway, 110 kilometres long, in Holland will cost 

G 441,000 flonns Find the w hole cost, and the cost i>cr imle, in English 
nionov to the nearest thousand pounds Assume that 1 Km mile , 
£l=:12flonns 11 cents , lflorin= 100 cents (CS) 


M 

73 Find, correct to a picc, the interest on Rs 8740 for 220 days 
at 4^ per cent per anuum 

74, A man's incomo from 2 j per cent Consols (after income tax at 
in the pound has been deducted) is £339 12^ How much stock 
docs he hold ’ 

75 Of two square Gelds, one contains 10 acres, v\hi]o the other is 

braider bj 1 per cenU Find the dificrence in area, expressed m jards, 
feet, and decimals of a foot, (C S ) 

76 Find, vntlnu the hundrcflth part of an inch, the length which 
represents on a ma]>, whose scilo is 2 o inches to the mile, the side 
of a square field winch contains SO acres 

77 If the manufacturer makes a profit of 20 %, the wholesale 
dealer a profit uf 23%, and the shopkeeper a profit of 40%, what 
was the cost of tlie manufacture of an article tought at a shop for 
Rs 13 2a ’ 

78 The net profits of a business, of which the capital is £500,000, 
amount in a certain 3 car to £30,*3C2 ds Gd To this is added a balance 
of £10'30 19/» Of? brought forward from the prevnous vcai The sum 
of £5000 is placed on the reserve fund A dividend is paid to the 
sharclioldcrs v\ hieli is ns great a v\ hole number of pounds per £100 of 
capital as possible, and tbo remainder is earned forward 

hat IS the rate per cent of the dividend, and what is the amount 
earned forw arc! ’ (C S ) 

" N 

79 It was calculated that, in lionng the Simplon tunnel, the rock 
yielded a centimetre of its substance to the dull per minute The 
whole length of the tunnel is 19 8 kilometres How long would it 
have taken to boro the tunnel if the work had been entirel} 
unintcmiplcd ’ 

Answer to be given to the nearest tenth of a 3 ear (OS) 

80 If 80 Kg of tea at 2 75 fr the kilogram nro mixed with 20 Kg 

at 9 5 fr , at what pnee per kilogram should the mixture bo sold to 
gam 10 per cent ’ (OS) 
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81 A oubictil box of oxtonml diinersions 17 molics each m m ould 

contain ornslicd oro of the >aluc of £421 17« if it ivere made of 
niatorial 1 inch thick , but h\ mistake it has been made of tincker 
matoxiftl, and the difference m the \nhie of the ore vhich it will 
hold IS consequently £78 17^ 6d , what is the r?al thickness of the 
material ’ S ) 

82 If R*? 12,100 18 lent on condition that Re 1 per da^ is paid as 
interest, find (coneet to two decimal places) what rate pei cent 
per annum the lender rccol^ cs for his inoncj 

83 What maximum start in a mile race ought a cyclist whoso 

record is 3 minutes 15 seconds to giio to anothti whose record is 
3 minutes 20 seconds, assuming that the pace of each is uniform o\ cr 
the course’ (CS) 

84 A sum IS inicstcd at compound interest pa^ablc annually 
The interest in two succossi\c ycais was Rs 112 8a and Rs 115 fia* 
Find the rate of interest and the \ aluc of the pi incipal at the beginning 
of the first of these } curs 


0 

85 Show that, in finding b\ Piwctiec the price of a number of 

artioles at £11 lhi 4cf each, or the price of a number of articles at 
£2 12s fid caoh, one line of multiplication and one lino of dmsion 
18 suthciont (C S ) 

86 What sum, correct to the nearest rupee, wnll amount to 
Rs 4548 9 a in 03 daj s at 2^ per cent ’ 

87 A cube of metal, each edge of w hioh measures fi\ c eighths of an 

inch, wroighs 0 G25 lb What is the length of caoh edge of a tube of 
the same metal which weighs 40 lbs ’ (C ^ ) 

88 Two sets of telegmpb wires arc earned on opposite sides of a 
i-aijwa}’' on posts whose distances njKirt nix 275 feet in one case and 
135 feet m the other An engine stalls from a point where two “ixists 
are exactly opposite one another, inns an exact niiniliei of quarter 
miles, and stops at a point where two posts arc again cxnetl\ opposite 
one another Find the least distanco xvhich the engine can have 
tra^ oiled 

89 A dealer has two sorts of ten, one of which he could sell nt 
Re 1 4 n per lb and make 25 per cent on Ins outln\ , the other at 
Re 1 11a and make 12^ per cent What piofit per cent wnll ho make 
if ho mixes them in equal quantities and sells the mixture at Re 1 7 a 
per lb ’ 

90 A man’s income is dcn\ed fiom £10,250 held in 3 per cent 
stock How much must ho sell out nt 99 so that bj rcinxcsitng in 
4 per cent stock nt 104 he mnj increase his income bj 10 per cent ? 
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91 If 24 mon can reap a field of 29 aoi*e8 in a given time, find 
roughly by means of a graph the number of acres which could be 
reaped in the same time by 15, 33, and 42 men respectively 

92 A sells an article to 2? at a profit of 20 per cent B sells it to 
C7 at a profit of 5 per cent If C pa 3'8 70 rupees, Avhat did it cost A 
(to the nearest rupee) ’ 


P 

93 Find, correct to the nearest pice, the interest on Bs 2378 for 
68 days at 2 ^ per cent 

94 Assuming that 1 metre =39 37 inches, and that £1 is worth 
25 fr 20 c , express a price of 4s 11c? per yard in francs per metre 

95 How many dajs ivill a stream discharging 1000 gallons a 
minute take to fill a i eservoir 100 yards square and 20 feet deep ♦ 

[A gallon IS 0 16 of a cubic foot ] 

96 A man buys 120 eggs for Bs 3 12a and pays Be 1 4a for 
carnage If 20c^s are br^eii in transit, and the I'cmaindei are to be 
sold so as to ma^ a profit of Be 1 14 a , dmw a gniph to shew the 
piice of any number of eggs Find to tlio nearest nice the price of 
3 dozen eggs , find also the number ot eggs which would fetch Bs 4 2 a 

97 A square room, whose floor measui*cs 32 sq yds Isq ft has 
a height of lift 6 in , find the expense of decorating its walls and 
ceiling at 4 a 3 p per square 3 ard Allowance is to be made for a door 
7ft Oin by 3ft 4in , and a window 6 ft 4in by 3ft 9in 

98 A man pays for insurance on his hfe 16 per cent of his gross 
income , and after paying income tax on the remainder at 6 cf in the 
pound, he has £513 16s 6 c? loft What is his gross income ^ 

99 A 03 dmdrical glass has an internal diameter of 2 cm, and 

18 filled w itli w ater to about 1 cm from the top It is found that 
68 steel pellets can bo dropped in before the glass is quite full Find 
in c mm the volume of a pellet , that of a C3dlnder of diameter d cm , 
and height h cm , being cP x /t x 0 7864 cubic centimetres ^ (C S ) 

100 If a bar of uniform section be suppoited horizontally at its 
extremities A, B, it is known that the load which, placed at an 3 point 
P, will just break the bar is imorsely projiortional to the product 
APxBP If the bar bo 10 feet long and the breaking load at its 
middle bo 12 owt , find the loads which w ill just break the 

bai when placed 1, 2, 3, and 4 feet fiom either end (OS) 



CHAPTER XX 


Continued Fractions 

Further Notes on Approximate MsTHODa 
334 FRACTIO^s of the form 

(i) 8+ — i-j-, or (ii) — 

are known as Continued Fractions The simplification of such 
frictions might have been included in the section on Complex 
Fractions in Chap v , Art. 131, but (for reasons which will appear 
later) continued fractions have been reserved for separate treat- 
ment here 


Example 8%mpl%fy 
( 1 ) - 


(ii) 3 — 


O 10 

S-Tt 


We begin with the lowest part and work upwards, step by step 
thus 


6 

6x11 

6x11 

11 

O 1 o"~ 

s-tt 

88-10 

“ 78 

“13’ 

5 

5x13 

6x13 

13 

8+TT 

104+11 

115 

“23 


(u) Here the simplification at each step may be done mentally 
^ 25 




3 - 
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EXAMPLES XX a 
Simplify the following oontinned fractions 


4 3- 


3 2 +- 


7 7- 


9 5 — 




8+tt 


ytxlOf 12 




13 2^. 


14. 2- 


335 The above Exercise will furnish sufficient practice in 
simplifying continued fractions such as the pupil is likely to 
meet with in elementary Arithmetic The rest of the present 
section will be devoted to the consideration of continued fractions 
of the form 

. 1 1 
a+^ . or ■ i ■■ 

7oi the sake of saving space it is usual to wnte such fractions 
in the more compact forms 


b+ c+ 


111 

C+ 


It IS to be noticed that the letters a, Cy all denote integral 
numbersy the signs are all positivsy and each of the numerators is unity 
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336 The method of the following example, which is quite 
general, will shew that any simple fraction or decimal can be 
expressed in the form of a continued fraction mih unit numerators 
and vnth all the signs positive 

Example Express as a corUxnued fraction 
Ho 


215_ 29_ 1 


( 11 ) 


= 2 +. 


.= 2 + 


■•J5' 


-w 


(m) 


= 2 +* 


-= 2 +- 


3 +- 


= 2 +. 


3+ 


4+ 


3 + 


44 

T 


1+i 


It Will readily he seen 
that the process corre 
snonds to the method of 
finding the H C F of 216 
and 93 Thus 


3 

1 


93 

6 

1 


21612 
29 14 
6)5 


The 8uccessi\e quotients 
are 2, 3, 4, 1, 5 


337 Fiom the successive lines of work in the above example, 
it appears that 

(i) 2 IS a first approximation to the value of and is too 

small because the part has been omitted 

(ii) 2+^ is a second approximation, and is too great because the 

denomtncUor 3 is less than the full denominator 


(ill) 2+— ^ IS a third approximation, and is too small because 

7 

the part of the denominator ^ is greater than -77-5 , and 


so on 


4+# 


338 The approximate fractions obtained by stopping at the 
firat, second, third, quotients of a continued fraction are called 
the first, second, third, convergents 


Thus in the example of Art 336 the successive convergents are 

2. 


^4. 


^+3T5’ ^+3T4TT’ 


2+^ J--L1 

3+ 4+ 1+ 6’ 


the last pf which is of course equal to the value of the original fraction 
Their values when simplified are 




30 37 216 

Tnr> IF* Tsr 
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339 We sliall now state some ira^rtant properties of the 
conxergeuts of a continued fraction ^ese may be tested in 
particular cases, but for formal proof the pupil must consult works 
on Algebra. [See Hall and Knight’s Higher Algebra^ (3hap xxx ] 

(i) After the first two conxergents haxebeen found, each of the 
remaining convergents can be obtained from the two 
which immediately precede it 

Thus in the example of Art 33S, the successne quotients are 

2, 3, 4, 1, 5 

0 7 

The first two conx ergents are 5 

1 o 


The 3^ conxergent= 


(nnm^ of 2 °*^) x 3^ qiiot + (num^ of 1 *^) 
(den** of 2 “'*) x 3^ quot. + (den^ of 1 '*) 


_7x4-f2 30 
-3x“4+l“l3’ 


The 4 ^ convergent = 


(num^ of 3^) x 4^* quot + (mim^ of 2 °*^) 
(den^ of 3"*) X 4*** quot + (den^ of 2“^) 
30x1+7 37 


■"13xl+3“lG* 


and so on, using each new quotient with the numerators and dcnomi^ 
nators of the txvo preceding conx ergents 


( 11 ) The xalue of the continued fraction lies between the \alues 
of an} two consecutive convergents. 

This has been illustrated in Art 337 


(ill) The difference between any two consecutive convergents is 
the reciprocal of the product of their denominators. 

37 30 1 

Thus the diQcrcnco between ~ and ^ is — - — » 

16 13 16x13 

215 37 1 

and the difference between and is ^ ~ 

93 16 93x16 

(iv) Each convergent is a nearer approximation to the value of 
the fraction than any of the preceding conx ergents 


Evaxtple 

jL ^ _ 


1 Calculate the sueceeetve corn ergents of the continued 
J_ _L J_ 1 
1+ S’ 


The first two convergents are ^ and ^ 
By the rule in (i) above, the others are 


2 >^4+1 ^ 9x1+2 iA 11x3+9 „ 42 

7x4+3’ 31’ 31x1+7’ 38’ 38x3+31’ 146 
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Thus the five oonvergents are 

1 2 9 11 42 
3’ f 31' SS* 145 

IS the value of the continued fraction in its simplest form, and 
145 

of the preceding convergents each mil be found to be a oloaer approxi 
xnation than any which precedes it 


Example 2 Tht twiZuc of or, that ts the raixo of iht circur^erence of a 
circle to its diameter ^ is 3 14159 to six sigiiijlcaiit figures I\i\d a series 
of fractions approximating to this ratiOy and shew that the error in 

taking instead of the true value less than — — 

llo aIZXIIo 

Write 3 14159 in the form 3 t VtoVp - » then dealing only with the 
fractional part, the process of finding the H C F of 14169 and 100000 
gives the successive quotients 

7, 16, 1, 25, 1 , 7, 4 


Thus 


3 


14169 =s3+ 


J- ^ Ji, 1 1 1 

7+ 15+ 1 + 26+ 1 + 7+ ? 


The successive convergents are 

3 22 333 355 

F T* 106’ 113’ 

Now 3 14159 lies between and nearer to than 

to Again since the difference between these oonvergents is 

equal to i - oB - xiis * ^ evident that 3 14159 differs from the closer 
approximation by less than half this fraction 

That 18 ^ differs from 3 14159 by less than ^ — 77 ;^ — — = 

113 ^ 2x106x113 


340 It IS easy to infer the general statement that a continued 
fraction differs from the secona of two consecutive convergents by 
a fraction less than 

1 

2 (prod^ of then denomm^r^' 

341 The last example furnishes a good illustration of the 
utility of continued fractions in approximate work In cases 
where a high degree of accuracy is of less importance than ready 
calculation it is convenient to replace 3 14159 by some simpler , 
number By converting 3 14169 into a continued fraction, tbe 
convergents give a senes of approximate values from which we 
may select one suited to our purpose 
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EXAMPLES XX. b 


Caloulato tho successive com ergents to 
i ^+ 3 + 1+2+5 ^ ^^4+ 2+ 1+ 3+ 5 

J- J: JL ^ 

^ 2+ 2+’ 3+ 1+ 4+ 2+ 6 

Express tho follo>\ mg quantities as continued fraotionSj and find the 
mrth convorgont to each 


fourth convergent to each 

A 71) K 07 

^ TiTT ® TTirr 

8 1 139 g 1 414 


10 0 393 


11 0 3029 


12 In Example 3 show that tho error in taking as the equi* 
valent of tho continued fraction is less than 

4620 

13 Assuming a metro to be approximately equal to 39 37 inches, 
shew h} tho theory of continued fractions that 32 metres is vezy nearly 
equal to 35 ^ards 

14. Two scales of equal length aro divided into 162 and 209 equal 
parts rcspcoti\ eU , if they are placed so that their zero points coinoido, 
show that tho Slst division of one nearly coincides with tho 40th 
dn ision of tho other 

99 

15 Show that ^ differs from 1 41421 by a quantity less than 
1 

70 x 169 

16 Among tho convoigcnts to 

i+J_ J_-LJLi. 

5 + 7 + 9 + IT 

find tho first approximation which difiers from the true lalue of tho 
continued fraction by less than 

3600 

17 Find an improper fraction l 3 nng between 3 and 4 which when 

converted into a continued fraction has 3, 1, 2, 9, 4 as suooessne 
quotients Show tnat by taking either of tho fractions instead 

of tho truo \aluo tho error is less than 0 001 

18 Find n senes of fractions approximating to the square root of 10 

I sflO lies between 3 and 4 Put N/l0=3+fl?, so that (3+a?)®s=10 

1 1 1 "1 

Henoo 6 a:+a:®=:l, or»( 6 +a;)=l, whence a;= 5 - 7 — = 5 — s— # 

D + » D+ 0+ J 
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19 A man has to exchange 145 francs into English money when 
the exchange is at the rate of 25*20 fr for £1 Shew by continued 
fractions that by chanmng 5 francs for 4 shillings, or 29 francs for 
23 shillings the loss on either side will not amount to la 

20 Find by convergents an approximation to the square root of 26 

which shall differ from the exact value by less than i030i ^ ^ 

21 The true tropical year contains 365*242218 mean solar days, 
and the civil year contains 365 days Shew by means of a continued 
fraction that to add to the civil year 8 days in 33 3 ears uould be 
a better correction than that furnished by the introduction of leap 
years If the correction were adopted, find in how many years 
approximately the accumulated error would amount to one day (0 S ) 

342 Approximation by Aliquot Farts When an operating 
factor 13 of frequent occurrence it is very convenient to be able to 
replace it by a formula consisting of simple fractions which are 
easy to apply For instance, in Art 300 we have shewn bow the 
multiplier Jj, which occurs sa often in certain questions in 
Interest, may be superseded by the use of the “ third, tenth, and 
tenth rule” We shall now give some further instances of the 
use of aliquot parts as an aid to rapid calculation 

343 The numerical value of w, which expresses the ratio of 

the circumference of a circle to its diameter, is 3 14159265 In 
the preceding pages the following approximations have been quoted 
and made use of 22 9147 /? sbb 

which are true to 3, 5, and 6 significant figures respectively 

Of these ^ is very easy to apply m the form 3 +^, but it is not 
a sufficiently close approximation to admit cf its frequent use 
It can, however, be ‘ corrected' in the following way so as to give 
results as accurate as those obtained by using 3 1416 It is not 
often that a closer approximation than this is required 

Since 3+^=3 142857 , it exceeds 3 1416 by 00125 nearly 

Hence 3+i-*g^=s3 1416 to 6 significant figures 

Again 3^, or 3142857 , exceeds 31416 by 001257 , and it 

will be found that 3 142857 x •0004= 001267 to 6 significant figures 

Thus, approximately, 3^ exceeds 3 1416 by *0004 of itself, 
that IS, 3}(1 - -0004) =3 1416 

It thus appears that in any calculation involving tt as a multi- 
plier, true to 6 significant figures, we may first use »*— 3 i, and then 
make a correction by deducting 4 ten-tbonsandths of the result 
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344 Since 1 mctrc=39 370113 inches 

=1‘093614 yards, approximately, 

in Older to con\ert a length gi\en in metres to an equivalent m 
yards, we ha\e to use the multiplier 1 093614 

Now if wo wiite down 1, and decimal ^ ^ 

form, we find that their sum to 7 significant a 

figures IS 1 093750, which ii> only *000136 in excess inr 
of the tiue value 1 093730 

To 5 significant figures l+-^+-^ diffei’s only to the extent of 
fioin the tme \alue of the multiplier, and is a sufficiently 
close appioximation for all practical purposes 

Lxamplb. jPind, to 4 FiTin/fcane figures, the nximher of yards tn the 
ctrenm/erence of a circle xchost dxamelei w 740*24 metres 

Wo ha\ e circmiference^diameler x 

740*24 metres 


Hero we first use the multiplier 


to conicrt the dia 


meter into j'ards Wo then multi 
pi} the result b} 3i, and correct 
the product by deducting 4 ten 
thousandths of itself [Art 343] 


809 64 3 nrds to conicrt the dia 

3i meter into j'ards Wo then multi 

242S 92 Pb 1-^® result b} 3i, and correct 

1 n an the product by deducting 4 ten 

thousandths of itself [Art 343] 

2544 53 

deduct 1 02=4 ten thousandths 
2543 56 

Thus required circumference =2544 yards 

[These reduction formula) and those in the following examples were 
suggested b\ Professor A, Lodge in tho Mathematical Gazette of April 
1894] 

346 It IS sometimes required to find in decimal form, to a 
^ven degree of accuracy, the xalue of a senes consisting of 
fractions each of which is formed from the preceding according to 
some fixed law Tlie following example will illustrate the method 
of dealing with such cases 

Example Find the value of the senes 

3 4 s'*" 

correct iofve sxgmJieaiU figures 

It IS cosily seen that each of the success^ c denominators is formed 
from tho preceding by introducing a new factor 


I AH n s 
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1 

2^ 

1 

2 3'' 
1 


2 3 4 
1 

2 3 4 6 ^ 
1 

23466 ' 

1 

234567 ^ 

1 

2345578 ' 

i 

23456789’ 

1 

23456789 10^ 


:10000 

00 

: 5000 

00 

: 1666 

66 

: 0416 

66 

: 0083 

33 

: 0013 

88 

0001 

98 

: 0000 

25 

: 0000 

03 

•0000 

00 

1 7182 

TO 


Each term ib expressed in 
decimal form before attempt 
lug to find their sura For tlie 
2“^ term we divide the 1*^ by 
2, for the 3*^ term avo divide 
the 2“^ by 3 , for the 4*^» wo 
dnado the S'** by 4 , and so on, 
A lino 18 drawn after tho fourth 
decimal figure, and wo retain 
t's\o extra columns for carry 
ing purposes The work is 
continued until we arrne at 
a term b^inning 'with six 
ciphers 3%is and all sub 
sequent terms will not affect 
the first six decimal places 


Thus to five significant figures the result is 1 7183 


Notp It will be seen that if we had kept only one extra column 
to the right of the lino, the 5^** decimal figure would ha\o been 4 
instead of 7, and the result would not have been correct to 5 significant 
figures 


EXAMPLES XX c 


1 Use the formul'c of Art 343 to find the vTilnes of 

(i) 27537r , (ii) 32 7 X 16 8 X TT 

correct to the nearest integer 

2 Find in square metres, correct to two decimal places, tbe area 
of a circle the radius of which is 62 3 ziiLtres 

3 Shew that -=0 31830989 , and that the expression 

3 ^100^200^ 50,000/ 

is a true equivalent of this decimal to 5 significant figures. 

Find to the nearest metre the diameter of a circular field whose 
oirouniference is 291 85 metres 


4. By the formula of Art 344 express in yards, to the nearest umt* 
(i) 3724 metres , (ii) 561 41 metres 
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5 Assuming 1 3ard = ^ metre, approximately, shew that yards 
maj bo comerted into metros by means of the multiplier 1 tV 
Express in metres, to the nearest unit, 

(i) 3GoO yards , (ii) 5 miles 


6 A sur\ 0 } or roughlj’' uses his clnin as the equivalent of 20 metres 
Assuming I 3 Ard =0 91439 metre, show that in measunng a mile he is 
liable to an error of about 9 4 metres in dofeot 
Shew also that, by using the formula, 


1 oham 
1 metre 




Ins equivalent of a milo in metres would bo correot to the nearest unit 


7 Approximatob. ^*=2 54 = 2 i+ A 

Use this formula to find the metno equnalents of the folloiving 
lengtlis, to the nearest centimetre, 

(i) 5 ft 3 in , (n) 39 375 in 


8 Show that to six significant figures 

1 4 (l ■*‘IoO‘*'Io;000'*’20;o6o) 

Use this formula to find tho diagonal of a square enclosure each side 
of which 18 353 55 metres 


9 Find tho \alue of the following senes, caoh correot to five 
significant figures 




10 Express 


2^2 4 6^2 4 C 8^2 4 6 8 10^2 4 6 8 10 12 


as a decimal to six places 
11 Find tho value of 

1 3''’3 3=''*'5 3- ■*'7 3’4'05‘*' 
in the form of a decimal to six places 



CHAPTER XXI 

Logarithms 

346 Definition If a number N can be expressed in the 
foim a*, tlie index x is called the loganthm of the number N 
to the base a 

Examples 

(i) Since 81=3^, the loganthm of 81 to base 3 is 4 
(n) Since 2®=256, the loganthm of 256 to base 2 is 8 
(ill) Smool0'=10, 10®= 100, 10®= 1000, 

the natural numbers 1, 2, 3, are respeotuely the loganthms of 
10, 100, 1000, to base 10 

347 The loganthm of N to base a is usually written loga N, 
so that the same i elation between the number and its loganthm 
is expressed by the two equations 

a*=N, r=loga N 

348 Ajiy numbei might be taken as the base of a system of 
loganthms, but in aiithraetical cakulations the system in use is 
that winch has 10 for its base The ad\antagea of this system 
will appear latei 

When a particular system is in use, the suffix denoting the base 
may be omitted Thus we usually wiite log 2, log 3, uistead of 

^®Sio2) logical 

Logarithms to the base 10 are known as Common Loganthms ; 
this system was fiist intioduced in 1615 by Briggs, a contemporary 
of Napiei the inventor of Logarithms 

[Ai tides 349, 350, 351 may he omitted hy pupils v)ho have read 
the Theo)y of Indices in Algebra’] 

349 Since every logarithm is an tndex^ it follows that the 
rules which govern the Use of loganthms are deducible from the 
laws of indices The use of indices in pievious chapters has been 
of a simple kind, and the examples have been such as could be 
easily dealt with from the definition of a positive integral index 
It is now necessaiy to examine the fundamental laws of indices 
more closelj 
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(i) Since, by doQnition of an index, 

2^=2x2x2, and 2’e=2x2x2x2x2 , 

23x25=(3 2 2)x(2 2 2 2 2) 

=2®, since the factor 2 occurs 8 times, 

_C>346 
— ^ 9 

that IS, the index of 2 in the product is the sum of the indices of 2 
in the factors of the product 

Similarly 2^ x 2'* x 2^=2® x 2^ 

In general, using letters instead of numbers, 

a” X a"=a”‘+’*, 
a^ya^x 

and so on, for anj number of factors, so long as m, and p are 
positi\e whole numbers 

/\T> jc i. oA 2x2x2x2x2 

(ii) By definition, 2®-23= — 2xTk2 — 

=2x2=22 

= 26 - 2 , 

that IS, the index of 2 in the (quotient is the difference of the 
indices of 2 in the di\idend and divisor 
And generally, a"=a’'*~", \rbeie m and n stand for any 
positive whole numbers, and m is greater than n 

(ill) By deCnition, (23)*=2^ x 2^ x 2^ x 2^ 

=23+3+3+3 b> (i), 

= 2 *- 
=23“’* , 

that 19, the index of 2 in the result is the product of the indices of 
the powers in the expression (23)* 

And generally, (a’")”=a’"", where m and n stand for any positive 
whole numbers 

350 Collecting the above results wo ha\ e 
(i) a”xa”=a’"‘*‘" , 

(ii) , 

(in) (a"‘)"=a’"" 

These are the fundamental laws of indicas and they have been 
pio\cd on the supposition that m and n are positne whole 
numhci's, and in the case of (ii) m is supposed to be greater 
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than n But it is found convenient to use expressions involving 

fractional and negative indices such as 10”, or, more generally, 
£ 

a"” Fuither it is important that the fundamental laws shall 
be applicable to indices of all kinds without distinction It can 
be proved algebraically (see Hall and Knight’s Elementary Algebra^ 
Chap XXX ) ^at fractional and negative indices will conform to the 
general laws provided that we interpret them as follows 

£ __ 

IS equivalent to or the root of 

Thus 81^=the fourth root of 81=3 

8*=^8*=^64=4 

A AM .aIamA Am ^ 


Again, 


or" IS equivalent to 


2-5- i-i-, 

^ '■2*“32’ 


10"='=TO=0 001j 


gi ^ 

361 One case deserves special attention 

If a”‘xa"=a’"+" is to be true for all values of the indices, we 
have by putting 0 in the place of «i, 

a®xa"=a®+"=a", 

or 


Hence any number with zero index is equivalent to 1 

352 If we give these interpretations to negative and fractional 
indices, the fundamental laws may be applied to all indices without 


restriction 

Examples 


(i) 10»xl0-«=lCP’'»=10-2=j^=0-01. 

(ii) 272=(33}a=3® 

(ill) 27»=;y272=^38=3^=9, 
or 27^=(27i)®=3®=9 
A-t 1 1 11 

^ =^“;7p=;764=8* 
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EXAMPLES XXI. a 

Read oET the \alncs bf 


1 

2*x2-» 

2 

2®x2-< 

3 

2Sx2-» 

4 . 

3^x3-» 

5 

3»x3-« 

6 

5®x5-i 

7 

S-'xG® 

8 

2-3 X 2-1 

9 

42-43 

10 

3-3« 

IL 

8-2* 

12 

103-10* 

13 

36- 

14 

27 ^ 

15 

16^ 

16 

8® 

17 

4? 

18 

64^ 

19 

9" 

20 

32» 

21 


22 

4-2 

23 

3-1 

24 

a-* 

25 

4-3 

26 

a-» 

27 

30 

28 

aP 

29 

From the 

statement lO"*' 

■"=10’" X 

10*“", what do you infer by 


putting 7>i equal to n ^ 

n 

30 State in 'words the meaning of x” Find its numerical ^aluo 
when a:=27, m=2, n=3 

Head off as decimals or wliolo numbers 


3L 

10-3 

32. 

10-»xl0" 

33 

103- 10« 

34. 

1000x10-3 

35 

2 143x103 

36 

2143x10--' 

37 

2143x10* 

38 

2 143x10-* 

39 

2 143-103 


363 Tlie following general propositions are applicable to ail 
logarithms independently of any particular base 

364 The loganihm o/* 1 w 0 

For a^=l foi all values of a, theiefore logal=0, whatever the 
base may be 

366 The logarithm of the base itself ts 1 

For a'=a , therefore logtta=l 

366 To find the logarithm of a product 

Let M and N be two nunibera such that M=a*, 

Tlien x=loga M, y=loga N • 

Tlie product MN =a* x 0 *^= 0 *+*^ , 
whence, by definition, logo M N 

=logoM+logoN 

Similarly log MNP=log M +log N +log P , 

and so on for any number of factors 

Eicample Iog42=log{2x3x7)=log2+log3+log7* 
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357 To find the logarithm of a quotient^ or a fraction 

As before suppose M =«*, N = 0 ?' , 

so that a?=log„M, 3 ^=log„N 

^ M a® ____ 

The fraction N ’ 

whence, by definition, logn -y 

=logaM-log»N 

Example log (2^) = log log 16 -log 7 
=log(3x5)-log7 
=log 3 +log 6 - log 7 

358 To find the logarithm of a number raised to any power^ 
integral or fractional 

Suppose M=a®, so that a;=logaiVI, and suppose it is required to 
find the value of log„(IVI'’) 

We have M*’=(a*)*’=a*’*, 

whence, by definition, loga(M'’)=^ 

=jolog„M 
1 2 

Similarly log« log^ M 

Example, log ~^^=:log (3® 2^) - log 6^ 

=log 3® + log 2^ - log 6^ 

=61og3 + Jlog2--|-log5 

359 The lesults we have proved may be summarised as 
follows 

(i) the logarithm of a product is equal to the sum of the 

logarithms of its factora , 

(ii) the logarithm of a fmction is equal to the logarithm of the 

numeratoi minus the logaiithm of the denominator , 

(ill) the logarithm of the power of a number is equal to the 
loganthm of the number multiplied iiy p , 

(iv) the loganthm of the root of a number is equal to the 
logarithm of the number divided by r 

^us by the use of logarithms the operations of multiplication 
and division may be replaced by those of addition and subtrac- 
tion , the operations of involution and evolution by those of 
multiplication and division ^ 
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360 The following examples will sene to faiuiliaiiBe the 
pupil with the laws of operation above estiablished The rest 
of the chaptei will be devoted to the practical applications of 
Common Logaiithms 

Example 1 Express 

(i) 2^=256 xnihelogai'xilimxcfo^m [eg a:=logaN) 

(n) 5=log3243 xn the index form {eg a*=N) 

(i) By definition of Art. 346, 8 is the logarithm of 256 to base 2, 
that IS, S=log325G 

(n) Hero 5 is the index to w Inch the base 3 must bo raised in order 
to equal 243 Hence 3'^=243 


Exampll 2. 


Express log 


144 

Vl28 


xn terms of log 2 and log 3 


log ;^=log 144 - log 128^^ 

=Iog(16x9)--J log 128 
= log (2* X 3^) - 1* log 2* 

= log 2* + log 3- - ^ (7 log 2) 
=41og2+21og3“| log2 
=i^log2 + 21og3 


EXAMPLES ZZI b 

Bead off each of the following equations in the logarithmic form 
1 2*=32. 2 37=2187 3 6^=625 4 7^=343 

Read off the following loganthmio equations in the index form 
6 log2l2S=7 6 Iog4l024=6 7 log3729=6 8 log„5=c 

Express in terms of log a, log 5, and logc 

9 ‘°s“ 10 losg 11 I.£2^ 12 bgSy* 

Express in terms of log 2 and log 3 

13 log36 14 ^ogj^ 15 log\/648 16 log s/Wx 4^243 
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Show that 

17 l‘>g(^-S)=21og7 18 logg+iog^=log2-Iog3 

19 If A=PR", shew that 

20 From the formula V=-g-, shew that 

log tZ = ^ (log V + log 6 - log ir) 

Oommon Logantluns 

361 Since 10'=10, 10^=100, 103=1000, 10*=10000, 

we see that the numbei's 1, 2, 3, 4, 

aie the logaiithms of 10, 1(X), 1000, 1(KXX), , respectively 

Also since 10-»=^= 1, 10-3=^ =-01, 10-3=^= 001, 

w e see that the logarithms of 1, 01, *001, 
ni e respectively — 1, - 2, — 3, 

Note. Since 10®= 1, the loganthm of 1 is 0 

Tlius it appears that the logaiithms of all numbers Tvhich are 
exact powei*s of 10 are integers either positive or negative In the 
case or numbers which are not exact powera of 10 the logarithms 
'Will always lie between two consecutive integei*s and will Sierefore 
be partly mtegi'al and partly fractional 

Tlie integral part of a logarithm is called the characteristic, 
and the fi actional pait when expressed as a decimal is called the 
mantissa 

362 We shall now shew that the characteristics may always 
be determined by inspection 

A number which has one digit in its integral part, such as 8 27, 
IS gi^eater than 10® and less than 10' , 

its logarithm lies betu een 0 and 1 , that is, tt$ loganthm is a 
fraction 

A number which has two digits in its integral part, such as 
34 062, IS greatei than 10^ and less than 10- , 

its logarithm lies between 1 and 2, and may be expressed as 
1+a fraction 
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A number Avith three digits m its integral part, such as 137 5, 
IS greater than 10* and less than 10* , 

its logarithm lies between 2 and 8, and may be expressed as 

a fraction 


Similarly log6154 73 =3+a /raciion , and so on From these 
examples we deduce the following lule 

The characteristic of the logarithm of a number grcatei than umtg 
ts less by one than the number of digits in its integral part, and is 
positive 

Example The cliaractcnstics of 

log 314, log 87-263, log2 78, - log 3500 
are 2, 1, 0, 3, respectively 

363 Again, a decimal with no ciphers immediately after the 
decimal point, such as 327, is greater than 1 and less than 1, that 
is, greater than 10~^ and less than 10” 

Its logarithm lies between -1 and 0, and may be written 

— i+a fraction 

A decimal with 1 cipher after the decimal point, such as 0654 is 
greater than lO"* and less than lO"* , 

its logarithm lies between —2 and —1, and may be written 

— 2+a fraction 

A decimal with 2 ciphers after the decimal point, suidi as 003878 
18 greater than 10~* and less than 10“* , ’ 

its logarithm lies between -3 and -2, and may be written 

a fraction 

Hence the following rule 

The characteristic of the logarithm 
negative, and is greater by one than the 
after the decimal point 


of a numbei less than one is 
number of ciphets immediately 


Example. Tho oharaotcnstios of 

log 4, log 3748, log 000135, log *08 
are - 1 . _ 4 ^ 

* respectively 

Por if any two numbers bave tbe same seouence of dimfq 
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E\ajiples (i) log32700=log(3 27 x 10^)=log3-27+logl0* 

=log3-27+4 

(ii) log *0327 =log(3’27 x 10“^=log3’27+log 10“® 
=log3-27-2 

(in) log 000327=log{3 27xl0-‘)=log3-27+logl0“^ 
=log3’27-4: 

Tims log 32700, log 0327, log -000327 differ from log 3 *27 only in the 
xnttgxd pai t , that is the mantissa is the same in each case 

Nom Here, bv introducing a power of 10, the numbers have been 
expressed in 8taiida7ri form [-^-t 153] with the decimal point after the 
first significant fignire When this method is adopted the index of 
the power of 10 ts rtc chamcteristic of the logarithm 

366 The logaiitlims of all integei-s fiom 1 to 20000 have been 
found and tabulated In Cliambei’s* Mathematical Tables they 
are given to seven places of decimals, but for many practical pui- 
poses sufficient accuracy is secured by using foui -figure logarithms 
(available foi all numbei's from 1 to ^999), such as are contained 
in the Tables given on pages 438-441 

366 Advantages of Common Logarithms It will now be 
seen that it is unnecessaiy to tabulate the characteristics, since 
they can always be wiitten down by inspection [Aits 362, 363] 
Also the Tables need onlj contain the mantissce of the logarithms 
of mtegers [Art 364]. 

In order to secuie these advantages it is convenient always to 
leep the vianUssa positii£^ and it is usual to write the minus sign 
ovei a neratl^e characteiastic and not before it, so as to indicate 
that the chai'actenstic alone is negative 

Thus 6 4771, which is the logarithm of 00003, is equivalent to 
— o-H 4771, .ind must be distinguished from -5 4771, m which 
both the integei and the decimal are negative 

367 In the course of work we sometimes meet with a logaiithm 
wholly negatixe In such a case a leairangement is necessary in 
order to wiite the logarithm with a positive mantissa A lesult 
such as —3 5229 may be transfoi-med by subtractmg 1 from the 
integral part and adding 1 to the decimal part 

Thus -3 5229= -3-H-(l- 5229) 

= -4-h 477l, or 4 4771 

368 Tlie following examples deahng with negative character- 
istics should be caiefuUy studied 
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Example 1 From the ^um 0 / 3*0G05 and 1'2135 sullracf 
( 1 ) 3 7234, (II) 4 7234 


3 0G05 
1-2135 


Hvro nflcr ndtling llio decimal 
figure^ MO lm\« 1 to carr^ 'lima 
ai iho Tint stage Uio clmractcnstio 


(i) r 1740 (n) T 1740 stage Uio clmracttnslio 

' ^ 3 7234 ' 4 7234 algelinic sum of 2 and - 3, 

mUicU is Mnltfii T 

5 4500 2 4506 

In (i) Mhen MO get to the integral jurt mo lime to subtract 3 + 1 
from -1 , tbo result is - 5, nml is Mntli.n 5 

In ( 11 ) MO base to subtract -4+ 1 (or -3) from - 1 The UMilt m 2 
E\ampu 2. ( 1 ) I 8173 ht; 3 (ii) Dnidc 4 8134 hi/ 3 


( 1 ) 1 3173 
3 

14319 


On niultijilying 8 In 3 mo ba\o to carr\ 2 to tbo 
product of - 1 nml 3 

Hence the cbnnotcnatio is -3+2, or - 1 


( 11 ) 4 8134 = 0 + 2 8134 , Hero mo cannot di\ idc4 8134 

^(4 8134)=i(6+2S134) **' 'J, ® 

^ addition and subtraction 
^ . the ob irletonvtiu is adiustwl 

BO that Its negatuo part m a multiple of tbe gi\on di\ isor A similar 

oba™teVis*tm cniplojcd in dutding a logiritlmi Mitb a tiLgntiic 

EXAMPLES XXI c. 

1 Tind by inspection tbe ohuncUnatics of tbe logantbms of 
3174, 625 7, 3 '!02, 4, 371, -000135, 23-29 

of 37 54?wST7fS® YS" 

of 800 Ts-oof "10^8 loganthma 

Also Mntc doMn the nuniliora mIioso loganthma nro 
5 9004, 1 900-1, 5-9004, 1-9004 
Find (to four decimal figures) tbo \ allies of 
4 1 3081x3 5 2-0008x7 C 4 0832x12 

7 2_4320+r3971 8 JrC.33,3-4 7211 9 24871 + 4 3970 

10 4 6885 - 2 0317 11 TG9S9-3.1010 12. 4 6703 -6 

13 Tr(8 8123) 14 |(t5032) 15 J(2 i.3a3). 



430 


ARITHMETIC 


[CHAP 


Use of Four-Eigure Tables 

369 To find the logarithm of a given number from the Tables 

ExaaiplbI /Vnc21og38j log 380, log 0038 

We first find the number 38 m the left hand column on p 438 
Opposite to this wc find the digits 5798 Tins, vith the decimal 
point prefixed, is the mantissa for the loganthms of all numbers 
whose significant digits are 38 Hence, prefixing the oharactenstics, 
we have 

log38 = 1 5798, log380=2 6798, log *0028^=3 5798 

E'*campi:.h 2 ]og3 8G, log 0386, log 386000 

The same lino as before 'will gi\o the mantissa of the loganthms 
of all numbers >Nhich begin with 38 ]?rom tins line we oliooso the 
mantissa whioh stands in the column headed 6 This gi%es 5866 os 
the mantissa for all numbers uhoso significant digits are 386 Hence, 
prefixing the oharactenstics, u o ha% o 

log 3 86= 5866, log 0386=2 5866, log 386000= 5 5866 

370 Similarlj the logarithm of anj number consisting of not 
more than 3 significant digits can be obtained directly from the 
Tables When the number has 4 significant digits, use is made 
of the principle that when the difference between two numbers is 
small compared with either of (hem^ the difercnce between their 
logarithms is very nearly proportional to the difference between the 
numbers It w ould he out of place to attempt any demonstration 
of the principle hero It will ho sufficient to point out that 
diffeiences in the logarithms corresponding to small differences 
m the numheis have been calculatea, and are printed ready for 
use in the difference columns at the right hand of the Tables The 
way in whicn these differences are used is shewn in the following 
example 

Exajviple Find (i) log 3 SG4 , (n) log -003808 

Here, as before, we can find the mantissa for the sequence of 
digits 386 Tins has to bo corrected by the adihtion of the figures 
which stand underneath 4 and 8 respeotn olj' in the diflbronco columns 

(i) log3 86 =0 5866 (ii) log -00386 =3 5866 
diBF for 4 5 difi* foi 8 9 

logs 864=0 5871 log 003868 = 3 5875 

Note In printing the differences non significant ciphers are 
omitted Thus the differences used aboie are really 0005 and 0009 
This accounts for the position of the digits 5 and *^9 in making the 
necessary * correction * With a little praotioe the correction from 
the difference columns can bo performed mentally 
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371 Tlie innubei coi responding to a given logaiitbni is called 
its antiloganthm Tims in the last e\mnple 3 864 and 003868 
aio i*cspecti\ely the numbers ^^hosc loganthms mo 0 6871 and 
3 6876 

Hence antilog 0 6871 = 3 864 , antilog 3 6876 = 003868 

372 To find the antiloqarithm of a qiicn loqarithm 

In using tlio Tables of antilogau thins on pa^es 440, 441, it is 
important to leincmbcr that ^\o are seeking nmrwoa corresponding 
to alien loqarithtM Thus in the left hand column \ie have the 
fii^t ti\o digits of the gnen niantmw^ with the decimal point 
pii3[i\cd The charactei istics of the given loganthms will fix the 
position of the decimal point in the numbers taken from the Tables 

Examilu Find ihenntilofjaixihm of (i) 1 583, (ii) 2 8249 

(0 Wc first hnd 5S in the left hand column on page 441, and pass 
aloim the horizontal lino and take the minibcr m the \crtical column 
hoidcd hv 3 Thus 6S3 is the mantissa of the logarithm of a number 
whose significant digits are 3828 Hence antilog 1 583=38 28 


(ii) nntiIog2 824 = OGOG8 Here corresponding to the first 

diff for 9 14 3 ‘l.gils of the mantissa VO find 

the sequence of digits GQ08, and 

antilog2 8240= 0GGS2 the decimal point is inserted in 

the position corresponding to the 
charaotcnslto 2 To the number so found wo add 14 from the 
diflcrcnco column headed 0 


373 The following examples illustrate the use of loganthms 
III abbi^Mating arithmetical calculations 

^ Exampie 1 Fiml the px'oduct of 72 38 and 5GS9 to four sigmfcant 
figuratf hg the us** of the Tables 


log 72 3 =1 8501 

diCr for 8 6 

log 5CS =T 7543 antilog 1 614 =41 11 

diff for 9 7 difT for 6 6 

log j7rodMcf = l 0140 antilog 1 6146=41 17 

Thus the required product is 41 17 


Note It is important to observe that accurao^ beyond four 
mgnificant figures can never bo scoured with four figure loganthms 
]Moreovcr wo cannot always rely on the accuracy of the Inst figure 
In the present case, if the product of 72 38 and 5680 is obtained by 
contracted multiplication it will be found that the result to four 
significant figures is 41 18 
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liXAMPij; 2 Find the value of to four signtfeaiU digiU 

14 o»> X U/ i 

Bi Art 337, log fract ton =lognvmeratot - log denominator 


Namerator 

log3’27 =0 5145 
difU for 4=_ 6 

log •0039 = 3 7709 
log numemtor = 2 •2859 

2-2S59 
Bubtnot 0 0577 

log fraction— 2'^^2 


Denominator 

log 14 8 =1 1703 
diff for 3 9 

log 077 = 2 SS65 
log denominator— O'dlul 

nnlilog2^228 ='01690 
diff for 2 1 

nntilog2^2282= •01C91 


Thus 


3^274 x *0 039 
14 83 X 077 


= •01691 


EvampIjE 3 Find the cube root of •0274S 
Let x= s'^274S, or (•02748)^ , 
then log *= J log ( 0^274S) 

= I (2 4391), from Table of Logs , 
-I 4797 , 

«= 3018, from Tabic of AntiTogs 


EXAMPLES XXL d. 


Find by means of the Tables the \ allies 
the follow ing products 


[to four signiGcant digits) of 


1 -2834x17 62 2. 8 034x 1893 3 

4. 37x89x 0'23 5 31-9x151/97 6 

Find the ^aluc of 


7. 

17 3 

8. 

487 

q 2179 
8972' 


294 8 

6298 

11 

2 38 x 3-901 


12. 

14 72x38-05 „ 

4 83 


^7 9 ' 

14. 


15 

4/ir 

16 mi)* 


470 8 x 6 39 
43x807y •039-2. 


10 


•01254 

4105 


9-25-9 y 1 597 
74 03 


17 s 10 15 


In using four-figure loganthnis for purposes of pmctical 
calculation care must be tahen not to attempt a greatei degree of 
accul•ac^ tlmn is obtainable from the Tables. In some cases the 
first step of the work n ill be to adapt the data to the Tables. 
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376 In scientific xsoik xsliich iecoid«< ^erj largo oi ver> small 
approMmate results it is often conienient to express them bj 
wntin^ the significant digits in stindaid form [Art 153], and 
multiplying or dividing by a powei of 10 

Tims 4037000, correct to the nearest thousand, may be ‘WTitten 
4 0V^l(f 

And *004037, correct to the nearest millionth, ma} be witten 
4-037x10-® 

Or again, if it is knoiiTi that the distance of the Earth from the Sun 
is 92,000,000 miles, true to the nearest miilion, tins approximate 
distance maj l)c represented 9*2 x 10“ miles 

Example 1 Find as acewraidy as possible fi^m foxn Jtgure Tables 
the of 37 S48 and 40869 

Here the data must first ho adapted to the Tables 

Now 37 848=37 85 correct to four significint figures 
and 40869=40870 


log 37 85=1 5781 
log 40870 = 4 6115 

log product =6 1896 

Now antilog 1896=1 547, 

the required product =1 547 x 10^, or 1547000, 

the fourth significant figure being open to doubt , and this is the closest 
approximation tint can bo obtained b} the use of four figure Tables 


Example 2 


Find tie valfxe 


A/ 

n/22x6 9 


to the nearest integer 


Denote the expression by ar, then 

log x= 4 Oog 330 - log 49) - nj (log 22 + log 6 9), 


log ^30=2 5185 
log49 = lj;902 

0 8283 
4 

3 3132 
subtract 0 7271 

loga:=2 5861 =log 385 0, 


log22=l 3424 
log6 9=0 8388 


3 21812 


0 7271 


from the Tables. 


a:=386, to the nearest integer 
2e 


I AB n s 
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EXAMPLES XXI, d, (Cajj^umcrf) 

Pind from the Tables, as accurately as iwssiblo, the \alucs of the 
follo%\ iDg cKpressioiiB, gl^^^g the results in standard form 


18 

1C3 76 V 0137 



19 

^S02 7 X 14 3 

276 >. 003b 



0501 X 187 < 0091 

20 

S* 

21 

118 

22. 

V 23 13» 

2i 

^^>82 558 

25 

178x29® 

26 

(2 301)8 27 ( 089)^ 

28 

63 -<19= 

29 

1 

30 

^ /-OISG? X 1>296 

0- 

(147)^ 

\ 873 47 

31 

Find the \alue of ' 

/ 678 x 9-01 
V 0234 

to the nearest integer 


of the Mtscellaneons Examples on Conii'acted nioji may here he 
tcoiled hy the tise of logarithms See page 205 ] 


Applications of Loganthms 

376 In Chap xmii reference was made to the use of log- 
aiitluns m connection with examples in Compound Intel est If 
Es P amounts to Es A in « yeare at r per cent , w e have 

A=PR’’, 01 P(l+i^)"> [Alt 313] 

whence log A=log P+?ilog R 

Thus any of the four quantities iniolved in the foimula may 
be found when the other three aie known Tlie Tables should 
be used in .ill cases where r or is required, and then use will 
also be found conienient in finding A oi P whenever the number 
of jeai-s IS large 


Example 1 In how many years at compound interest will Bs 342 
amoK72^ to Rs, 1000 3 p c annum? 

Let n denote the number of years , then 


1000=342(1 03)« 

Hence log 1000=log 342+nlog 1 -03, 

log 1000 -log 342 
log 1*03 

_ 46fi0 
“•0128 
=36 4 

Thtis the required tune ia about 36^ years ' 


log 1000=^3 0000 
log 842= 2 1310 

0 4000 



APrLICATIONS OF LOGARITHMS 


435 


xxr ] 


Example 2 Tht gas^sermce pipe to a house ^t}feet from the main 
tn diameter, for how vinny burners^ each tahvg b cubic feet of 
gas pt) hour^ will (his serre ^ The iiuml>er of cubic feet per hour deltrered 

hg (t pipe on that inain ts 1000^ ^ - ^^ , where d is the diameter of the 

pipe tn xncJieSy and L is the length of the pipe in yards 


Each burner consume*? 5 cu ft of gns per hour, hence, p utting 
e?=0S75, L=25, \rc hate to find the \aluc of 200 

V U 45 X 25 


Lot X denote the toIuc of this expression , then 

loga;=log200+^pog(0 875)® - (logO 45+log25)] 


=23010+13294 
= 1 6304, 

a:=42 70, from the Tables 

Thus the pipe supplies a little 
more than enough for 42 burners 


siogo-srs^T-wcoys 

7100 

subtract 1-0511 
T-SCM 


logo 45eI-0532 
log25a l SOTO 
1-0511 


EXAMPLES XXI e 

Fiud, to the nearest rupee, the amount at Compound Interest of 

1 Rs 370 in 25 } cars at 4 % per annum 

2 Rs 250 in 7 jears, at 5 % ptr annum, the interest being paid 
annuall}^ for tbc first fi\c 3 cars, and half ^carl^'’ for the last tivo 

3 Find, to the nearest pound, i\hat sum will amount to £3000 in 
15 3 cars at 3^ % compound interest 

4, Find in hou man3 3 ears Rs 1130 Mill amount to Rs 3000 at 0% 
compound interest 

5 A man lea\cs to his son, aged 8, a sum of £270 to accumulate at 
compound interest, at 4% per annum, until it amounts to £450 Hou 
old Mnll the son be w hen he rcccn cs the lcgao3 ^ 

rarest thousand, mus 4,459,000 
at a rate such that in a; 3 cars 
7)* of the population at the 
census Estimate, as iicarl3 as possible m ith four figure Tables, the 
population 3 years after the census 

[Some of (he Examples in wni g may here he leorJlfifi by of 

the Tables, heai mg in mind the limitations named tn Art 374 ] 


6 The population of Ireland, to the nc 
at the census of 1901, and mas decreasing 
from the census it would fall to (0'947 
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7 Find a mean proportional betw een 2 87 and 30 08 , and a third 
proportional to 0 0^8 and 7 805 [Seo Art 268 ] 

8 If find / when a=289 3, 

9 Find the -weight, to the nearest kilogram, of an iron girder 
which IB 5 4ni long, 0 36 m wide and 0*22 m thick, having gi\en that 
a cubic centimetre of iron weighs 7 76 grams 

10 The time of oscillation, measured in seconds, of a pendulum, 

I cm long, 18 where 7r=3 1416 and ^7=981 Find in seconds 

the time of oscillation of a pendulum 150 cm long (0 S ) 

11 The volume of a sphere of radius r is gi\en by the formula 
V=^:rr^, find the radius of a sphere the volume of which is 248 6 
cubic centimetres 


12 A cubical block of metal, each edge of which is 18'2 cm , is 
melted down into a sphere Find the diameter of the sphei*e as 
correctly as possible 


13 Wlien wt=9 17, v=17 64, find the value of 

14. If F=— , find F ^Uien 
yr 

m=2i7, r=8 4, w=G0, flr=32 19 


16 If calculate v, having gi\en that 


>•-‘ 000 , 


Also shew that the value of — , wliere 


v X 60 X 60 


7r=3 1416, 18 approximately 24 


16 A garden roller of 13 inches internal radius and 3 feet long, is 
four fifths filled with water to make it heavier Find, to the nearest 
pound, the weight of water, given that the internal \olume of a roller 
of r inches radius, and I inches long, is cubic inches [1 cubic foot 
of water weighs 62 3 lbs ] (QS ) 


17 A litre measure is 14*2 cm high What must be the height 
(to the nearest millimetre) of a half litre measure of the same shape ? 
Among measures of the satne shape the volume vanes as the cube of 
the height (OS) 
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18 The height of a pint pot of a certain shape is 12 Gem , to the 

nearest tenth A litre being 1 76 pints to the nearest hundredth, find 
the height of pots of the same shape that hold 3 decilitres, 5 deci 
litres, and 1 litre (C S ) 

19 If a person 35 j ears old pass a single premium of £*30 7'? 6d 
into the Post Office SaMngs Bank, fie assures that the sum of £100 vnll 
be x>aid on his death 

Assuming that interest is reckone'd at 2^ per cent , and is added 
annuallr to the capital, find to the nearest } ear u hat is the expectation 
of life at that age, that is, find the number of ^cars in which the sum 
paid \\all amount to £100 (C S ) 

20 In order to find the diameter of a tube of uniform bore some 
mcrcuia uas poured into it and tlic height of the column measured 
Tlic M eight of the mcrcurv was 25 G grams, the height of the column 
15 3 cm AVhat ’was the diameter of the tube ’ A cubic cm of mercury 
weighs 13*6 grams 

[The aolumc of a c\lindcr of height h, on a circular base of 
diameter d, szQ 7854/i XiP] (C S ) 

21 Find, as nearh as possible, how man\ metres of w ire, 0 3 mm 
m diameter, can be draw n from 450 Kg ot copper, of winch the specific 
g^a^ it} js 8 SS 

22 If a water-pipe is L \ards long, d inche s in di amctci, and one 
end IS H feet higher than the other, then \^(3d)®/H — L gallons of 
water will flow through the ]npc in a minute Use this formula to 
find how man} gallons per nnnuto w ill fioA through a pipe a mile long, 
4}* inches in diameter, one end being 3S feet higher than the other (C S ) 

23 An nir pump w*ith a c}linder of \olunic A t« used to exhaust a 
vcs'icl of \olumc B After n strokes of the immp the pressure of the 

air in the vessel is ( q J ^Pf where p is the ntraosphcnc pressure 

Taking;) as 30 inches of niercnr\ , A as 17 cubic inches, and B 130 cubic 
inches, hnd the pressure in inches of mercury after 15 strokes and after 
50 strokes (OS) 

24 The area of the opening nnder the arch of a bridge is sometimes 

calculated from the formula ^ \^(0 C26V)- + C“, where V is the height 

of tho aroh and C half the distance between the end*^ of the arch 
(iiloulale this area to two significant figures when V= 12 feet and 
C=lGfcct ^ (CS) 
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0212 0253 0'»94 
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i 

mSOBLLANEOUS EXAMPLES 

377 Some Applications of Graphs When two quantities 
ss and y are so related that a change in one produces a propor- 
tional change in the other, their variations can always he expressed 
by an equation of the form j/=ar, w^here a is some constant quantity 
Hence in all such cases the graph which exhibits their vanatioiis 
18 a straight line through the origin^ so that in oidei to draw the 
graph It IS only necessary to know the position of one other point 
on it. Such examples as deal with work and time, distance and 
time (when the speed is uniform), quantity and cost of material, 
principal and simple interest at a given rate per cent , may all be 
illustrated by linear graphs through the origin 

Examplf 1 AtSs^m A starts from P to nde to Q winch w A^mxlts 
distant At the same time B sets oiUfrom Q to meet A A rides at 
8 miles an hour^ and rests half an hour at the end of every Imir^ white B 
walls uinjormly at Smiles an honrjfnd graphically 

(i) the time and place of meeting, 

(ii) the distance heiween A and B at \\ a 
(in) at what time they are miles apart 

In Fig 14 on the opposite page, let the position of P he chosen as 
origin , let time be measured horizontally from Sam (1 inch to 
I hour), and lot distance be measured vertically (1 inch to 20 miles) 
Thus each division on the horizontal axis represents 6 minutes and 
each diMSion on the vertical axis stands for 2 miles. 

In 1 hour A rides 8 mi . therefore if D is taken 0 4 inch above the 
point which marks 9p m , PD is the graph of A’s motion for the first 
hour In the next half liour he makes no advance towards Q, , therefore 
the corresponding portion of the graph is DE Proceeding in the same 
way, wo may complete the broken line PDEFGHKX giving the details 
of A*B motion between 8am and 1pm 

On the vertical axis mark PQ to represent 48 mi and mark the hours 
on the honzontal line through Q, At 9 am. H has walked 4 mi 
towards P Measuring a distance to represent 4 mi downwards vre 
get the point R, and QR produced is the graph of H’s motion It cute 
A'b graph at X Hence the point of meeting is X, which is 28 mi from 
P, and the time is 1 p m 

The distance between A and B at any time is shewm by the difference 
of the ordinates Thus at Ham their distance apart is MG, wluch 
represents 20 mi s 

Lastly , to find when A and B are 14 mi apart, slide a graduated 
ruler parallel to the vertical axis till the difference of the ordinates of 
the tw o graphs is found to he 14 This is shew n by NT , thus the time 
28 11 80 a m 
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Note In examples of this tyne the adxantage of the graphical 
method lies in the fact that a graph records a number of alliM results 
which can bo interpreted at a glance instead of making each a subject 
of separate calculation For instance, the diagram on the preceding 
page gives the relative positions of A and B at nny time between Sam 
and 1pm 

Example 2 A, B, and C run a race of SOO yards A and C start 
from scratchy and A covers the distance \n 40 seconds, healing C hy 
60 yards By with 12 yards^ siarty heats A hy 4 seconds Supposing the 
rates of running in each case to he unifomiy find graphically the idalive 
positions of the runnprs when B passes the winninqpost 

Find aho hy how many yards B is ahead of A %ohe:n the latter has 
three fcnirths of the course 

In Fig 15 on the opposite page, let time bo measured horizontally 
(1 inch to 20 seconds), and distance vertically (1 inch to 60 \ard6) 
Thus each di% ision on the horizontal axis represents 2 scconas, end 
each diMsion on tho ^ertlcal axis stands for 63'ards 

O 18 tho starting point for A and Gy and if we take OP equal to 
0*2 inch, representing 123 'ards, on the vertical axis, P uill represent 
^’s starting point 

Since A runs 300 yards in 40 seconds, tho graph of his course is 
found 1)3 joining O to the point which marks 40 seconds on tho time 
axis 

From this point measure a vertical distance of 1 inch dou nu ards to 
Q. Then since 1 inch represents 60yai*ds, Q is CTs position 'when A is 
at the winning post, and OQ is tho graph of Gs conrse 

Along the time axis take 1 8 inch to R, representing 36 seconds , 
then since B completes Ins course m 36 seconds, PR represents the 
graph of 5’s running 

Through R draw a \citical line to meet the graphs of A and G in 
S and T respectnclj^ Then S and T mark the positions of A and G 
when B passes the winning post 

By inspection RS and ST represent 30 and 64 3 ards respcotnel 3 

Thus B IS 30 yards ahead of Ay and A is 54 3 ards ahead of G 

Again, since A runs three fourths of the course in 30 seconds, tho 
dl^fe^ence of tho corresponding ordinates of A^s and ^’s graphs after 
30 seconds ^vlll give tho distance between A and B By measurement 
w e find VW =0 46 inch, which represents 27 yards 

Thus B IS 27 3 ards ahead of A when the latter has run three fourths 
of the course 

Note The solutions of tho two preceding examples have been 
given very full3 to illustrate and enforce tho general principles on 
which the linear graphs depend Solutions ma3 usuall3 bo presented 
with less detail, and the results quickly obtained from a w ell drawn 
diagram on a suitable scale. 
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378 Wlien a \anable quantity y is pai fcly constazifc and pai tly 

E iopoitional to a vaiiable q\iauUty a;, the algebraical i^ation 
etween ^ and y is of the form y— ar+6, where a and 6 are 
constant The cori’esponding graph will therefore be a straight 
line , and since a straight line is completely determined when 
the positions of two points are known, it follows that, in all 
probleius which can be illusti-ated hy linear gmphs, it is sufhuent 
if the data furnish for each grtiph two independent paii*s of 
simultaneous values of the variable quantities 

Example 1 In a ceitaxn estahluhment the are paid an \nittal 
salaiy for the first year, and this ts annually tna eased hy a fixed honus, 
the intttcd salary and the honus being different tn different deparlments 
A receites Rs 1300 in his 10^** year, and Rs 2200 t?? his 19^* B, tw 
another deparlments receives Rs 1400 in hts 5^ year and Rs 1800 
iw his 13^** 

Draw graphs to shew then salaries in different years 
In xohat year do they receive equal salaries ? 

Also find in what year A earns the same salary as that receiied hy B 
foi his 21*^ yeaj 

In Fig 16 let each horizontal dnision represent 1 ^esr, and let the 
salanes^ measured vertically, beginning at 1300, with 1 diMsion to 
represent Rs 20 

Suppose the initial salary is denoted by Rs a, and the yearl}' honus 
by Rs & , then the salar^^ for the first \ ear is Rs a, for the second it is 
Rs (a + h), for the third it is Bs (a+2o), for the fourth it is Rs (a +35), 
and so on. 

Hence if the salary q/^cr ^ 3'ears is denoted by Rs y, it is c^^dent 
that in each case we ha\e a relation of the foini y=:a+hXs w litre 
a and 5 at‘e constant Thus the 'vanations of time and salary*' ma^ he 
represented linear graplis 

After 9 3 ears A rectnes Rs 1300, and aftei IS years ho reccnes 
Rs 2200 That is, when 'C=9, y=1300, and when a?=:18, y=2200 
Thus the points P and Q are determined, and b3 joining them we lia\o 
the graph for A’s salary 

Similarl3 the graph for B's salary is found b3^ joining P' (4, 1400) and 
(12, 1800) 

To find m what 3 ear A and B ha%e equal salaries we must note the 
point L where the two graphs ha\e the same ordinate and abscissa 
Here 16, y=2000 

Thus A and B ha\ e the same salary w hen eaoh ha\o served 16 3 ears, 
that IS in their I?*'* 3 ear 

Again Bs salar3’’ at the end of 20 3"ear8 is gi\en by the ordinate of 
M, which IS the same as that of Q which represents salnr3 after 
18 years 

Thus A s salary for his 19*^ 3^ear is equal to R’s Balar\' for his 
21«t year ^ 'i j 
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mSOELLANEOUS EXAMPLES VI 

1 Bj measuring time along OX (1 inch for 1 hour) and distance 
along OY (1 inch for 10 miles) show how to draw lines 

(i) from O to indicate distance travelled towards Y at 12 miles 
an liour , 

(fi) from Y to indicate distance travelled towwds O at 9 miles 
an hour 

If the<!e are the rates of two men starting at noon to ride towards 
each other from places GO miles aiiart, find from the graphs when 
they are first 18 miles from each other Also find (to the nearest 
minute) their time of meeting 

2 At noon A starts to v\alk at G miles an hour, and nt 1 30p m 
B follow s on horseback at 8 miles an hour Wlien wnll B ov ertakc A ^ 
Also find 

(i) when A IS 5 miles ahead of ^ , 

(n) when A is Smiles behind B 

3 Two bicyclists ndo to meet each other from two places 
05 miles apart A starts at S a m at 10 miles an hour, and B starts 
at 9 30 a m at 15 miles an hour Find graphically when and where 
they meet, and at what times they are 37 A miles apart 

[Take 25 mi to the inch vertically , and 1 hr to the inch horizon 
tally 3 

4, The salary of an assistant is increased each year by a fixed sum 
After 6 years’ servaco lus salary is raised to Rs 1280, and after ISy'ears 
to Rs 2000 Draw a graph from which Ins salnrv may be read off for 
any year, and determine from it (i) his initial salaiy, (ii) the salary 
ho should recon e for his 2l8t y car 

5 A man gains 12 per cent by selling articles at 16a 4d each , 
what price must he charge for each article in order to make a profit 
of £10 18a 9d on the sale of 100 articles^ 

6 The table given lielow shews the approximate population and 
the average daily supply of v\ater per heaa in the places named 
Estimate the average supply^ per head for the three cities taken 
together 



Approx population 

Gallons per head 

Manchester, 

610,000 

16 5 

Liverpool, 

730,000 

17 9 

Birmingham, - 

i 

520,000 

15 3 
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7 A man’s income from 2jper cent Consols (after income tax at 
IS in the £ has l^en deducted) is £448 Ss Hoii much stock does ho 
hold’ 

8 A takes 9 stndes to J?’a 7 , -4’s stndes are 8 j ft , and -B’s 41- ft 
Find how far A must run to catoh B who has a start of 25 >ardB« 

^9 X and Y are two tou ns 35 miles apart At 8 30 a m A starts to 
walk from X to Y at 4 miles an hour, after walking Smiles ho 
rests for half an hour, and then completes his joumej on horseback at 
10 miles an hour At 9 48 a m B starts to walk from Y to X at 3 miles 
an hour , find when and where A and B meet Also find at what times 

they are 67 miles apart 

10 A can beat B by 20 yards in 120, and B can beat C by 10 yards 
in 50 Supposing thoir rates of running to lie uniform, find graphically 
how much start A can give 0 in 120 yards so as to run a dead heat 
with him If A, Bt and G start together, where are A and G when B 
has run 80 yards’ 

11 Af Bj and G nm a race of 200\ards A gives B a start of 
8 yards, and G starts some seconds after .4 A runs the distance in 
25 seconds and beats G by 40 yards B beats A by 1 second, and when 
he has been running 15 seconds, ho is 48 }ards ahead of G Find 
graphically how manj seconds G starts after A Shew also from the 
graphs that if tho three runners started lc\cl they would run a dead 
neat. 

[Take linch to 40 yards, and linch to 10 seconds] 

^ 12. The rainfall on a roof 20 ft long and 12 ft wide is collected in a 
colored rectangular cistern 5ft long, 4ft wide, and 8ft deep, what 
depth of water will be found m tho cistern after a fall of 2 inches of 
min’ 

13 When the exchange between Pans and London is 25 IO 7 francs 
for £1, express 430 fr 60 c in£ s d to tho nearest pennj 

14 Find, to the nearest pice, tho dificrcuce between the simple 
and compound interest on Rs 401 10 a for 3 years at 5 per cent 

^ 15 It cost Rs 420 to carpet tho w hole floor of a room 30 ft long 
and 28 ft w idc , if a space 1 ft 3 in w ido is left uncoi cred all round, 
what IS the saving in cost’ 

16 Standard gold consists of 11 parts b} weight of pure gold and 
1 part of copper If a soi ercign weighs 123 grains, find now many can 
bo coined from a bar of standard gold containing 11b a\oirduxK)is of 
pure gold 

17 A and B ndo to meet each other from two towns X and Y which 
are 60 miles apart A starts at 1 p ni , and B starts 36 minutes later 
If the}^ meet at 4p m , and A ^ts to V at 6 p m , find, means of a 
graph, the time when B gets to a Also find the times when thc> are 
22milt»s apart. When A is half-way between X and Y, where is il’ 

I AB. u s 2r 
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18 Two men, setting out at the same time from places A and B, 
twch e miles apart, meet at a distance of four miles from B If tlic^ 
had liotb started together from A, at tlio same rates as before, and the 
faster one had gone to B and immediately turned back, how far from B 
a\ould he haae met the other ^ Venf} jour solution grapliicalh 

19 A o\clist has to ndc 75 miles. Ho ndes for a time at 9 mi an 
hour and then alters his speed to 15 mi an hour, co^enng the distance 
in 7 hours Find graphicallj at what time he ohanged his speed 

20 A count} contains three distnots, A, B, C The population of 
A IS 185000 and is increasing at the rate of 0 482 per cent per annum , 
that of B IS 235000 and is increasing at the rate of 0 324 per cent per 
annum , that o*' C is 325000 and is increasing at the rate of 0 516 per 
cent per annum What is the rite of increase per cent per annum for 
the u hole count} ’ 

21 In the first four months the takings of a business arc rcspecti\ eh 
£335 2s l\d , £371 15s lid , £401 11a 5\d , and £446 11a 6d What 
must bo the a\CTago takings for the remaining months in order that 
the receipts for the } ear maj amount to £5000 ^ 

22 Express 765 and 7931520 in pnrae factors Find all the pairs 
of numbers uliich have 765 for their HCF and 7931520 as their 
LC^L 

23 The cost of turfing a rectangular grass plot of which the sides 
are in the ratio of 2 3 is Rs 24, at the rate of 4 a per square }ard 
Find the lengths of the sides. 

24. The capital of a railway is six crores of rupees, one third is 
borrowed on mortgage at 4^ per cent , the remainder is held in shares. 
Tlio working expenses are 40 per cent of the gross receipts find, to 
the nearest anna, what the a^ erage weekl} receipts must ue to paj the 
sliarcholders 5 per cent 

25 A man bujs eggs at 18 for 12 annas, and sells them at 10 a 6p 
per dozen , find his gam per cent 

26 B} using decimal contracted methods find, to the nearest penn} , 
the \alue of 40tons 2owt 12 lbs at £17 5s 7d per ton 

27 Three substances are mixed together their Aolumes are pro 
poi^tional to 3, 4, 5 respecti\ el} , and the weights of equal ^ olumcs are 
proportional to 4, 5, 6 respectnely What is the weight of each 
substance if the w eight of the mixture is 5 lbs 13 oz. ’ 

28 The distance from A to B is 119 miles , if I were to set out at 
noon to ojcle from A, ndmg 26 miles the first hour and decreasing my 
pace b} 3 miles each successne hour, find graphical!} how long it would 
take me to reach B Also find approximately tlib time at which I 
should reach C, w hich is 48 miles from B 
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29 The following tat>lo the numlicr of acres planted with 

tea in India and Ceylon m three different jenrs 



1895 

1900 

ifla> 

Numl»or of acres planted wath ten, - 



913,290 


It hn<( been call mated that the increase of acreage between 1895 
and 1000 caused an increase of crop of 48 million lbs Find how much 
tea the nearest lb ) this gi%cs to the acre 

Find also, at the same rate, tlio doorcase of crop owing to the 
decrease of ncrcigo betw cen 1900 and 1905 (C S ) 

30 Find graphically at wlmt distance from a station X, and at 
wlmt time, a train winch Ica^cs it for another station Y at 2 33 p m , 
and gneii at the rate of 35 miles an hour, w ill meet a tram wdneh 
leaves Y at 1 45 p m and goes at the rale of 25 miles an hour, tho 
distance lictwccn the stations being SO miles 

Also find at what times the trains arc 24 miles apart, and how far 
apart tliev arc at 4 9 p m 

[Take 1 inch to 20 mi , and 1 inch to 2 hrs ] 

31 A rectangular plot of building land with a frontage of 34 feet 
and a depth of 125 feet was let on a building lease at tho rate of 
Rs, COO per bigha Find the rent of tlio plot to the nearest pico 

32 A tradesman marks his goods at such a pneo that ho can 
deduct 10 per cent for cash and yet make 15 per cent profit Wlmt 
15 tlie marked price of an article which cost him Rs 72’ 

33 A can do a piece of w ork m 2 j day s w Inch B can do in 3^ day s 
If A*s wages arc Ll IG^ 8rf a week and /is wages are £1 Ss 9d , 
what would A have charged for doing a piece of work for which B 
received £Il 10? ’ 

34. In France when the population was 33 4 millions, tho number 
of acres under wheat was 13,224,000, and the average yield per acre 
15 2 bushels, when the population had grown to 38*2 millions, the 
acres under wheat wore 17,198,000 and the average yield m bushels 
per acre IS 0 

Find at each period the total wheat crop in bushels (to the nearest 
million bushels) and the amount of w heat raised per head of population 
(to the nearest bushel) (C S ) 

35 The expenses of n school arc partly^ constant and partly 
proportional to tlio nunilwr of boys Tiie expenses were £650 for 
105 bo>s, and £742 for 128 Draw a graph to icprescnt tho cxpoiiBcs 
for any numlicr of Ixiys, find tlio expenses for 115 boys, and tho 
number of boys that can lie maintained at a cost of £710 

(See Art 378 Take 1 inch to £100 on tho axis of y, 1 inch to 
10 boys on tlic axis of a?, and begin measuring ordinates at GOO, 
absciesoi at 100 ] 
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36, The annual expenses of a Con^ alescent Home are partly constant 
and pirtly proportional to the number of inmates The expenses were 
Rs 3840 for 12 patients and Rs 4320 for 16 Draw a gnpJi to shew 
the expenses for any number of patients, and find from it the cost of 
maintaining 15 

In a rival cstabbshment the expenses ere Rs 3750 for 5, and Rs 4450 
for 15 patients Find graphically for A^hat number of patients the 
cost ux»uld be the same in the two cases 


37 At the last census m a certain town it was found that the males 
were 42 per cent of the population, and in another touTi 46 per cent, 
of the population -was male Tlio population of the firat toun is to 
that of the second as 3 8 What percentage (to the nearest integer) 
of the oombmed populations of the t\\ o tourns is male ^ (OS) 


38 A closed cubical cistern, made of metal 1 centimetre thick, has 
an internal capacity of I cubic metre Assuming the metal to be 7 times 
as hca^y os wat^, find the u e^ht of the cistern in kilograms 

39 If the decimal fraction 0 567 of a pound were taken to be equal 
to 567 farthings, expiess the error that Avould be made as a percentage 
of the true \ alue 

Find, to the nearest uholo number, uhat the error uould be in 
farthings (OS) 


40 Tu 0 casks onginally contain 60 gallons of wine and 30 gallons 
of water rcspeoti\ oly On three successn e occasions 12 mllons of 
hqiud are draum from each cask and placed in the other Express in 
gallons and decinmls of a gallon the quantity^ of uine nou in each 
cask 


41 A piece of uork can be done by^ 3 men and 4bo3s in 6 days, 
by 3 men and 1 boy*' in 8 days, and hy 4\\omen and 8 boys in 5 days 
How long ould a u oman take to complete the n ork single handed ^ 

42 Calculate to the nearest centime, and using as fen figures as 

possible, the '\alue of £32 I7a in French money, at the rate of 

25 francs 11 centimes for £1 

43 What is the ground lent per bigha, uhen a plot of land of 
9 big 18 cot 2 chk ynelds Rs 1664 4 a in groimd rents ’ 

44 A 'v cntilating tube n hose sectional area is 44 square inches is 
doluenng a current with the velocity of l*^ft per sec into a hall 
n hose dimensions are 52 feet by^ 35 feet by 21 feet Find, to the nearest 
second, lion long it will take for the air of the hall to be renened 
in this way’' 

45 A man trai els 60 miles in 3 hours, partly^ by rail and partly by 
coach If he had gone all the way by rail he n ould haA e arn\ ed at 
Ins destination an liour earlier, and n ould ha\ e sa\ ed in o fifths of 
the time he n as on the coach How far did he tra\ el by'^ coach ’ 
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46 A Tnerclmnt borro\rs Ks. 344810 on the condition that at the end 
of each year ht is to pay back part of the principal ^nth interest at 5 % 
on the arnount stanaing unpaid during the jear Pro\e that an 
annual payment of Rs 97240 S a. he can clear off the debt in four 3 cars 

47 If SlXapoleons contain ISOgnms, and 6231 so\ereiOTS 704103 
grams, of gold, find the smallest whole number of Xapmeons that 
arc coual to a whole number of sovereigns, 5 lbs being equivalent to 
2*268 kilognims. 

48 A "Tocer mixes two qualities of sugar at 3 a Op and 5 a -per seer 
resjicctix m , and gains 2 per cent, on his outlay by selling the mixture 
at 4 Q Op* In w hat ntio does he mix the two* qualities ’ 

49 Prove, with os little calculation as possible, that 

39-94771 y 2 499531 - 1249S35 

IS greater than 0 00007 and less than 0*00009 (OS) 

50 If & fall of £2 3375 in the selling price of certain goods converts 

the seller^s profits of 3\ pet* cent, on his outlay to a loss of did in the 
£, what did he pa} for the goods ’ (C S ) 

51 French and English wrall papers are cut into pieces, the former 

18 inches wide and 9 yards in length, the latter 22^ inches wide and 
123 anis in length A paperhanger’s book contains patterns of both 
which are priced b}* the piece How w ould von reduce the prices of 
the French pieces (given in English monev) so as to compare them w ith 
the pnees of the English pieces ’ * (C S ) 

52 Two pedestrians, X and F, start from A and D respective!}*' at 

the same time, their rates of walking being as 4 3 X's rate on the 
level IS 4 miles an hour, uphill Smiles an hour, and down hill 5 miles 
an hour Where will the} meet ’ (C S } 



[The numbers indicate miles , A to B is 8 miles, B to C 4^ miles, and 
C to D G miles.] 

53 A walks 7^* }ds. while B walks 6 If they walk m the same 
direction, and B Ras a start of 20 }ds , find graphicall} A^s position 
relatively to B 

( I ) when B has walked 50 varos , 

( II ) when A has walked 130 yards 
now far w ill R hav e walked w hen he is 4 yards behind A ’ 



454 


ARITHMETIC 


64. I row against a stream flowing Ij miles an hour to a ceitain 
point, and then turn baok, stopping two miles short of the plaoo 
wh6noo 1 onginall 3 '' started. If th© '>\hol6 time oooupied in. rowing is 
2hrs 10 mms and my uniform speed in still water is 4^ miles an hour, 
find graphically how far upstream I went 

[Take 1-2 of an inch honzontally to represent Ihour, and linoh to 
2 miles verticall} ] 

55 A pint measure is 12 4 cm high to the nearest mm Find what 

must be the height of a litre measure of the same shape Among 
measures of the same shape the volume vanes as the cube of the 
height A litre is 1 76 pints to the nearest hundredth (C S ) 

56 In making out his balance sheet a manufacturer reckons that 
his machinery (if there have been no renewals) detenorates in a year 
by 5 per cent of its value at the beginning of the year If he buys 
machinery that costs Rs 27400, at what value will it stand in his 
bs^nce sheet 6 years afterwards ^ 

57 If 10 men, Sw'omen, and 6 boys can complete a piece of work in 
25 days, for how many days will 19 men, 20 women, and SObo^s be 
ocoupied upon three times the work, the work of a man, woman, and 
boy being to one another os 5 to 3 to 2 ^ 

58 A recipe gives directions to mix 4 parts of substance A 'with 

7 parts of substance B These parts ought to be taken by weight but, 
by mistake, the^*^ are taken by volume Find the error in the percent- 
age of weight of A in the mixture if 117 cubic inches of A weigh as 
much as 151 cubic inches of B (C S } 

59 A haystack 30 ft long has throughout its 
length the section shewn m the margin to a scale 
of 1 inch to 6 3 'ds The area of a section which is 
a ft 'Wide, b ft high at the sides, and c ft high at 

b c 

the ndge is a x — ^ sq ft Find (to the nearest 

ton) the weight of hay in the stack, taking a cubic 
foot of hay as weighing 10 lbs 


60 A rectangular stone trough is 3 ft 9 ms long, 2 ft 7 ms broad 

and 1ft 2 ins deep externally, and weighs 874 lbs 'when empt 3 ’’ The 
interior surface is irregular, but it is found b 3 " tnal that the trough 
holds 38 gallons Find, to one place of decimals, liow many times the 
stone IS as heavy as water, bulk for bulk [1 cubic foot of water weighs 
62 3 lbs , 1 gallon of water weighs 10 lbs ] (OS) 

61 A man has a lease of a house, which has 3 years to run, and the 
rent is £150a3^ear, to be paid at th© end of each year In considera 
tion, however, of a sum or money paid dowm he gets the rent reduced 
to £100 for the rest of his term Find, to the nearest shilling, what 
sum he ought to pay, the current rate of investments being 3 per cent 
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62 Afc the ago of 20 an assistant oommenced at Rs 1000 a year for 
the first tlireo ^cars His salarj’^ was then raised Rs.200 each year 
for 10 consooutn e years, and afterwards remained stationary Ho has 
nist retired, and reckons that, on the average, his salary has been 
Rs 2500 a year What is his present age ? 

63 There was a question in an arithmetic paper — To find the 

L.C M of three given numbers One of them was 3425, another 
1829, and the third was an even number of 5 figures. One candidate, 
by mistake, copied doivn 3245 instead of 3425 but obtained the correct 
answer What 'w os the third given number ’ (OS) 

64 I have tuo kinds of foolscap paper ruled, so that on the one 
I find that 10 intervals measure 3 3 inches, and on the other 8 intervals 
measure 2 7 inches Express, os the vulgar traction of an inch, how 
much an intenal on the one paper difiers in size from an ]nter\al on 
the other paper 

Also find the shortest distance which is equal to an exact number 
of intervals on both kinds of paper (OS) 

65 Assuming that 32 metres =105 feet, and that 4 litres =7 pints, 
find how many litres of water would bo contained in a trench 48 metres 
long, 2 metres ivide, when a trench of the same depth, 35 ft long and 

4 ft wide, contains 2400 gallons 

66 A starts 3 min after B for a place 44 miles distant B on 
reaching his destination, immediately returns" and after walking a 
mile meets A If A’s speed is a mile in 18 minutes, what is B's 
speed’ 

67 A, R, and C entered into partnership, and provided capitals of 
£1100, £1300, and £1700 respectively Some months later, £500 extra 
capital being needed, it was supplied by B At the end of 12 months 
the total profit was £2513 148 , and share thereof £623 14s When 
did B supply the extra capital ’ 

68 If 1 metro =39 37 inches , 1 gram = 15 43 grains, find by how 
much per cent a pressure of 15 lbs per square inch exceeds a pressure 
of 1 kilogram per square centimetre. 

69 A man’s expenditure each year is to Ins income for that year as 

5 IS to 4 , and his income for any year is to his income for the previous 
year as 9 is to 10 His expenditure for the year 1902 exceeded by 
50 his income for the year 1900 What was his income m 1900 ’ 

70 A wine merchant buys 200 gallons of wine at 108 per gallon , 
at the end of 4 years he finds that 25 gallons of it have been lost 
W leakage , at what price per gallon must he sell the remainder so 
that he may have 5 per cent compound interest on his capital ? 


71 One cubic centimetre of concentrated sulphuno acid weighs 
1 842 grams If 70 parts by volume of this acid are mixed with 30 
parts of water, it is found that one cubic centimetre of the mixture 
■weighs 1 616 grams Find how much per cent the mixture has 
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72 Three athletes run a three mile race lound a course of 528 yards 
Their rates are as 32 30 22 Find the positions of the other two 
w hen tlio winner comes in 

73 A man buys some property for Rs. 28000, and lots it on lease at 
a rent of Rs 1550 per annum , if the property' costs Rs 140 a 3 ear for 
repaii* 8 , what interest does ho got on his in\ estment T 

If the rent be collected by an agent for a commission of 24 per 
cent , what is the net interest obtains by the landlord ’ 

74 The third class return fare from London to Pl 3 ’mouth, a distance 

c£ 234 miles, is 329 Express this in terms of centimes per Inlo 

metre, having given that 1 yard =0*9144 metre, and £1=25 17 francs 

75 A motor car, travelling at the rate of 40 miles an hour, starts 
from a place P to travel, on a road running beside a railway, to 
a place Q, a distance of 150 miles Fifteen minutes after the motor 
oar has started, a train, travelling at the rate of 60 miles an hour, 
leaves P to go to Q. If the train stops for five minutes at a station 
35 miles from P, find graphically 

( I ) At what distances from P the tram and motor car are together 

( II ) The length of time between the arrivals at Q of the tram and 

motor car (OS) 

76 From a vessel containing a gallons of spirits, 5 gallons are 
taken and replaced by water From the mixture h gallons are 
taken and replaced b 3 water, show that the vessel now contains 

a ^ gallons of spirits 

77 -4, B, and C together can do a piece of work in 60da3'8 After 
they had worked together for 10 days, A withdraws and B and G 
work together for 20da3’’8 B then withdraws and 0 completes the 
work m 96 da 3'8 more working one third longer caoli day Working 
at his former rate C could alone do the whole work in 222 da 3 s Find 
how long B would take to do the work alone 

78 A sum of money is accumulating at compound interest at a 
certain rate per cent If simple interest instcaa of compound wore 
reckoned, the interest for the first two years would be diminished 
by 139 4d , and that for the first throe 3 ^cars by £2, Os 4d , what 
18 the sura ^ 

79 Express ^j25+\fl25 as a decimal correct to 4 significant figures. 

80 The elder of two brothers inherited from his father tw o fifths 
more money than the other Since their father’s death, the elder 
brother has inoreoscd his capital to the extent of three sov enths of its 
original value, and the 3 oungcr has lost Rs 707 He now finds that he 
has only Rs 43 foi cv cry Rs 100 tliat his elder brother has How much 
had each at firsts 
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81 A rectangular roof 10 64 metres long by 8 2 metres broad is 
co\crcd With slicct lead whoso thickness is Snnlhmetres Find the 
u eight of the co\oring m kilograms [Specific gravity of lead=ll 35 ] 

82 Using contracted decimal work find the value of 5 tons 3owt 
26^ lbs nt £1 l7s 5^ perowt 


83 A train starting at 12o^clook on a 25 mile journey passes the 
points gi\cn m the annexed table at the stated times 


Time, 

12 

11 m 

12 4 

h zn 
12.8 

11 m 

12 13 


11 in 

12 27 

h ID 

12 31 

h. m 
12 38 
Stop 

Distance 
in miles, 

0 

2 

5 

10 

15 

17 

20 

25 


Plotting times lionrontall^ and distance \erticall>, draw the curve 
shcMing tlio speed of the tram throughout, and find from it at about 
what distance from the start the speed is greatest, and that speed m 
miles per hour (0 S ) 

84 A gramophone with 5 1 oils of music costs Rs70, the same 
giumophono w ith 20 rolls of music costs Rs 90 How much should be 
paid for the gramophone w ith 50 rolls of music ’ 

85 'I he following rules foi coii\orsion of units are sometimes 
eniiilo} ed 

(i) to con\ort ounces to grams multi j>l} b^ , 

(ii) to com ert pounds to kilograms multiply h} 

Ha^^ng gi%on 1 kilogram =2 *204 pounds, find the percentage error 
in each case (OS) 

86 lind from the following table which aaricty produces the most 
butter per gallon of milk 


\nrlcty 

Wllk used 

Butter produced 

A 

132 gals. 

22| lb 

B 

794^ gnls 

1391b 

C 

G1 gals 

121b 

D 

C32 gals 

1121b 

E 

1 IS gals 

20}- lb 


(Madras Entrance ) 
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87 If a sheot of lead 10 9 metres long and 19 decimetres \ndo 
'w eiglis 1747 kilograms, and 1 cubic centimetre of lead weighs 114 grams, 
what 18 the thickness of the sheet to the nearest tenth of a millimetre ^ 

88 Three persons contribute sums of Ks 2500, Rs. 5000, and 
Rs 7500 respectively towards a Acnturo, on the understanding that 
the profits shall be divided m such a way that the rate of intercut 
uhicli each reeenes shall be in proportion to the amount of Ins con 
tnbiition If the profits for a year amount to Rs.2450, hou much mil 
each of them receii e ’ 

89 An astronomical clock has its dial dmded in 24 divisions 
instead of 12, and the small hand goes round in 24 hours, the large 
hand going round once every hour The 24 hour is noon Find when 
the hands are at right angles between 24 and 1 , and also the interval 
betu ecn two successive meetings of the hands 

90 In a hundred yards race A can beat B by 4 yards , in a quarter 
of a mile race C can beat A by llyaids , by how much can G beat 
B in a mile race, supposing that the a\ crago speeds of each man when 
running a hundred yards, a quarter of a mile, and a mile are pro 
portional to 9 8 7 ’ 

91 Find the cost of making a road half a mile long, 36 ft unde , 
the soil being first excavated to a depth of one foot at a cott of 
Is per cubic y ard, rubble being then laid in, 0 inches deep, at a cost of 
1« 6d per cubic yTird, and 3 inches of gnu el, at 31 3d per cubic yard, 
being laid on the top, and the u hole consolidated by a steam roller at 
a cost of 2d per square y ard 

92 In the y^car 1905 the total British and Australnn coinage was 
as follows 


Gold 

Silver 

BronKo. 

£18,588,000 

£510,490 

£100,325 


Express each of these totals os a percentage of the total coinage 
correct to three significant figures 

93 A fundholder directs his broker to purchase £100 shares in a 
certain mine, quoted at 272^ per share To accomphsh this he aiitho 
rises him to sell out £850 in 3p c stock at 95~, and £1300 in 4jp c 
stock at 105g The broker’s charge on each of the three transactions 
is per cent on the nominal ^alue of the stock , how much docs ho 
receive for the whole transaction ’ 

94. An armourer undertakes to supply*^ 2000 swords at Rs 12 15 a. 
each, and he estimates that if 5 per cent fail to stand the required 
tests and are uortliless, the profit uill be 15 per cent on his whole 
outlay At the trial 35 per cent, of the swords prove worthless liow 
much does the armourer lose by the contract ’ 
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95 The population of a certain tovm wns 5000 in ISoO and its rates 

of increase for successne penods of 10 j ears from 1850 to 1900 iiere 
8 , 10, 13, 14, and 15 per cent Find the population at the end of each 
penoid, and plot a curve she\m)g the gro^^ tli of population dunng the 
50 3 ears Prom the cur\e estimate the population in the 3 ears 1875 
and 1895 (C S ) 

96 The rent of a house is Rs 2000 per annum, due b 3 half 3 earl 3 
payments on Jan 1 st and JUI 3 1 st, and no pa 3 mient has been made 
since the beginning of last 3 car 'S^’hat sum to the nearest pice aa ill 
be due at the beginning of next 3 ear, interest being added to arrears, 
at the beginning of each half 3 car, at the rate of 5 percent per annum ^ 

97 C 3 cling from A to B I ride at 15 75 kilometres an hour except 

1 ^) one lull 0 75 kilometre long, w here I dismount and push the 
machine at 4 0 kilometres an hour On returning I nde nil the ^ a 3 
at 15 kilometres an hour and take the same time over the 301111163 
Wliat IS the distance from A to B ’ (OS) 

98 A and B start together from the same point on a circular 
track, and ualk in the same direction till the 3 Irath again arn^e at 
the starting point If A performs a circuit in 224 seconds and B in 
364, seconds, hou nian 3 times vnll A ha\e passed B^ 

99 Find correct to 4 significant fimires the aalue of (1 031485)’, 
stating *vnth reasons u hat figures may be disregarded at an 3 stage of 
the work 

100 A rectangular field is 127 35 metres long and 98*27 metres 
\ndo Express the area as the decimal of an acre, ha%ang giieu that 
13 d =0 9144 metre 

101 A man niicsts Es 10,000 in 3 p c stock at 105 At the end of 
the first 3 ear he im ests the 3 ear’s dividend in the same stock at 107 , 
at the end of the second 3 ear be in\csts the uliole dividend for that 
3 'ear in the same stock at lOS What is his dividend for the third 
3 car, correct to the nearest pice ’ 

102 Assuming the follou ing to be an extract from a broker s stock- 
and share list, arrange the stocks in relati\ e order of merit as profitable 
investments, and calculate the net interest vihich uould be received b 3 
inv esting a lac of rupees in Gov ernment paper givnng 3^ per cent , after 
deducting income tax at the rate of 5 pies in the rupee 


Share. 

Dividend 
per cent. 

Name of Share or 
Stock or Deocuturo. 

Quofatlou 

Rs 100 

3 

Govi> Paper (3) 

Rs 81 

Rs 100 

Sr 

Do do ( 3 ^) 

Rs 97 3 

£100 

2 k 

Do Consols 

£S2|- 

Rs 500 

10^ 

Bank of ^Madras 

Rs 1,0971 

Rs oOO 

12 

Bank of Bengal 

Rs 1,430 


(Calcutta Entrance ) < 
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103 From a quartoi cask (27 gallons) of sherry a dishonest servant 
abstracts half a pint dail^^ replacing it by half a pint of water Find 
an expression to shew the number of pints of sherry left after 20 days 

104 There are tu o cogged wheels, u ith 5 and 24 teeth respectively, 
working into each othei If the first makes 16 complete revolutions 
m 10 seconds, how many revolutions will the second make in 1 minute ’ 

(OS) 

105 The a\orago annual depth of rainfall at a certain place was 

24 98 inches for the years 1899, 1900, 1901 , the succeeding three 3 ^ears 
it uaa 29 62 Tlie year 1903 was the wettest, when there fell 4 8 inches 
more than in 1902, 0 36 inches more than in 1904, and 7 47 more than 
in 1900 The fall in the 5 "ear 1901 was shoit of the preceding year by 
only 0 17 inch Find the depth of rainfall that fell in each of the 
8i\ years (C S ) 

106 In a flat race A beats 5 by 15 yards, and C7 by 29 yards. 
When B and O run o\ er the course together B wins by 15 yards , find 
the length of the course 

107 A scholarship is founded from the investment of £2000 in 
4jp 0 stock at 114^> find the annual value of the soholaiship after 
income tax at IleZ m the £ has been deducted 

108 A man bought certain goods of which ho sold J at a profit of 
14 per cent , ^ at a profit of 17^ per cent , and the remainder at a profit 
of 20 per cent What was his profit per cent on the whole ? 

109 A man lends his capital on mortgage at 3^ per cent per annum 
After 6 months the money is lepaid, with an additional month’s interest 
in lieu of notice The man then uses the capital and interest to pur 
chase 3 per cent stock at lOSj^ He sells this stock at lOG^* at the end 
of the year, liaMng iccened one half yearly dl^ndcnd It he has to 
pay a brokerage of ^ per cent on the nominal value of the stock both 
when bu 3 ing and when selling it, u hat is his net gam per cent on his 
cimital for the jear ’ 

^110 Three persons, A, By and (7, hold a grazing farm in common 
^t a yeaily rent of Rs 570 A puts m 126 oxen for three months , B 
puts in 162 for 5 months , and O puts in 72 for 12 months How much 
of the rent should each person pay ’ 

111 A Pailiamentary grant is made at the rate of 5fi per head for 

all the children at elementary schools If this grant is distnlmted at 
the rate of 5fi Qd per child in to'wn and 3s 3d per child in country 
schools, what percentage of the total number of children are in each 
class of school ’ (C S ) 

112 A liookscller began business on January Ist, 1908, with a 

capital of Rs 8000 On 15th September he was ]omed by a partner, 
who brought Rs 11,500 to the business At the end of December the 
profits w ere found to bo Rs 1654 Find to the ncafest anna the sliaie 
of each (Panjab Entrance ) 
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113 A biojolo -was sold at a loss of 40 per cent on the cost price, 
anda second biojolo was lionglit Anth the piocecds ^\hen d guineas had 
been added This second bicycle 'was sold at a loss of 35 per cent , and 
a third biojolo 'was bought 'VMth the piocceds after the addition of 
fo 155 3d This third biojclo cost £16, 'i\hnt 'v\as the pneo of the 
first’ 

Hi Shew thit a hectare is appro'^imatcl^ 2 471 acres, ha'ving giAen 
that a metro is 3*28 feet 

115 The surface of a sphere of radius 7 inches is square inches, 

where 1 14159 If t is taken, instead, to lie equal to find, 
rough!}*' in square miles, the difTcrciico that this will make in the 
calculated arui in the earth's surface, the caith being a sphere of 
radius 4000 miles (C S ) 

116 A company borrows the sum of Rs 16,58,775 on the under- 
standing tliat at the end of each year a poitioii of the piincipnl is to be 
paid off, with interest at 4 per cent peranmini on the amount standing 
unpaid dnnng that }car Pro\o that the debt can he cleared off m 
four \ear8 b} an annual pa 3 nicnt of Rs 456,970 

117 A ship strikes on a rock and fires guns at inter ^al8 of one 
minute A Iifclioat's crow stait from the shoi-e, rowing 3^ miles an 
honr, at the instant w hen the} see the fiash of one of those guns, and 
the} hn\o row^cd 30Sft when thoy hear the report of the next gun 
If light tra\c}s instantaneous!}, and sound at the rate of 1 100 ft pci 
sec , wliat 18 the distance of the ship from the shore’ 

118 Two trams start at the same time, one fiom Lncrpool to 

Manclicstcr, and the other in the opposite diicctiun, and running 
steadil} complete the jounio} in 42 minutes and 56 minutes rcspcc 
tivel} How long is it from the moment of starting before tlioy 
meet’ (C S ) 

Vonf} }our result by a graphical solution 

119 If 9 men and Cbo}s can do in 2 days whnt 5 men and 7bo}s 
could do m 3 days, in wliat time could 2 men and 5bo}s do the same’ 

120 There aio two jars, one containing a gallon of brand} and the 
oilier a gallon of 'water One pint of brand} is taken from the first 
and placed in the second , tlicn one pint of the mixture is taken from 
the second and placed in the first Shew that the amount of water 
now m the first is equal to the amount of brandy in the second 

121 (1) Taking 7r=3^, show that + Use this to 

dnido 57 6 b} tt correct to two places of decimals 

(2) If TT hours =3 hours, 8 minutes, SO seconds, find the taluo of ir 
as (i) a dcoimal fraction (to four dcoiinal places) , (ii) as a vulgai 
fraction (Madras Entrance ) 
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122 Assuming that the volume of a sphere is 0 52i36 that of a cube 
whose edge is its diameter, and that a cubio inch of iron weighs 
4 48 oz , find to the nearest ounce the weight of a hollow sphere fonmed 
of iron ^ in tluok, whose internal diameter is 7 in 

123 Three railway tickets, a 1st, a 2nd, and half a third class were 

purchased for 16^ The Ist class ticket cost 1§ times as much as 

the 2nd, and the 2ud class 1*^ times as much as a whole 3rd class 
ticket The distance tm\elled was 46 miles Find the cost of each 
ticket and the rate pci mile for cacli class (C S ) 

124. Find a pnmo number of 3 digits, such that the digit in tho 
units place is equal to the sum of the other two, and if the other two 
digits he interchanged we still ha\e a pnmo number of 3 digits (C S ) 

125 A man starts to row on the still water of a canal, and c*om 
pletes a mile in quarter of an hour He then reaches a rner and rows 
with the stream miles in the next quarter of an hour How long 
wall it take him to return to tho starting point if ho rows back with 
the same strength as on his outward course ’ 

A man borrows "Rs 25,220 whiob lio nnclcrtabcs to pay \kic1c 
with compound interest at tho rate of 5 per cent per annum m three 
feq^ual yearly instalments at the end of one, tn o, and three years Sheu 
(that each instalment is Bs 9201 

127 Two jiasscngei-s have heU\een them 345 lbs of Inggnge and 
nay on their evoess luggage Rs 3 2o and Bs 5 rLspeotni-h If the 
luggage had belonged to one of them tho excess charge would ha\e 
been Es 11 4a How much free luggage is allowed to each pasbcnger’ 

128 The cost of produoing a photogravure is partly fixed, viz. 
Rs 300 for the plate, and partly ^anable, mz Rc 1 12 a per cop\ 
What IS the least number of copies that must be sold at Rs 7 lOn each 
to ensure a profit ’ Verify the solution gitiplncall} 

129 A party of tourists set out for a station 3 miles distant and go 

at the rate of 3 miles an lioui After going half a mile one of tlicm 
has to return to the starting point , at what mte must he now walk in 
order to reach the station at tho same time os the others ’ (OS) 

Verify your solution graphically 

130 Find the error per cent to the nearest integer in the follow- 
ing rale *‘To convert miles per hour into feet per second, multiply 

(Madras Entrance.) 

131 A. sovereign may not weigh more than 123 47447 grains, and 

nos to be wuthdra\vn from circulation when it weighs 122 5 grains A 
h^p of sovereiCTs weighs 384 tolas, coirect to tho nearest tola State 
the greatest and least possible number in tlio heap [A tola contains 
180 grams ] {UudiTfiz Entiance ) 
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132 The first of a schls of cogged -wheels, working into each other 

m a straight lino, 1 ms a certain number of teeth , the number of teeth 
m the second is to that of the first as 6 7 , of the third to the second 
as o 6 , and of the fourth to the second as 2 3 If the wheels are 
set in motion, how man^ rc\olutioiis must each wheel make before 
thc 3 are simultaneous!} m then onginal positions ’ (OS) 

133 What sum at compound interest will amount lo Rs 6500 at the 
end of the first \ ear and Rs 0760 at the end of the second }ear^ 

131. If a rectangular pathwa}^ which measures 787 4 metres lu 
length and 1 o3 metres in width is made at a cost of 1^ francs per 
square metre, find the length to the nearest foot of a similar palhw a} 
6 feet wide winch costs 1*^ l^d per squart }ard, the total cost being 
the same [Assume £1 =25'^ fr ] 

135 The receipts of a company amounted in one } ear to Rs 35,40,0(X) 
and the tvpenscs to Rs 25,10,000 In the subsequent 3 car receipts fell 
oflf b} 3j per cent and cvx>cnscs increased 3 per cent Find b} what 
percentage of itself the profit in the first 3 cai exceeded the profit in 
the succeeding 3 ear 

136 At the beginning of a 3 ’’ear a man invests £9000 m 3 per cent 
stock at 117 , and £7200 in 2^ per cent stock at lOS At tlic beginning 
of the next \car when liotli stocks are at 111 he sells them Assiim 
ing lum to ha\e recei\cel one 3 ear’s interest on each stock, and to 
ha\o paid a brokerage of 5 s per £100 of stock on the latter trails 
action but not on the former, find how much he has gained on the 
w hole 

137 Find the % alue of \/r*W9 - \^0 091 correct to 4 places of decimals 

138 Tw o houses c\ ictlj alike are built one m 4 months and the 
second III 7 months The number of workmen engaged on the first 
IS double that cmplo 3 ed on the second, and the} work two hours 
a da} overtime, for which the} are paid half as much ajrain as for 
work done 111 the ordmar} wotking da} of 10 hours If the sum 
paid for labour is Rs 17400, find the pnee of each house 

139 A litre of water weighs a kilogram, a btre of another liquid 
weighs 1 340 kilograms A mixture of the two weighs 1*270 kilograms 
per litre Determine the v olumc of each m a htre of the mixture (C S ) 

140 Three trains start from a town A at 12 0 12 5, and 12 10, 

and travelling each at a uniform rate b} 3 different routes of tlie 
same length to a town B, are observed to x^ss a signal box at B 
exaetl} abreast of each other at 12.50 If at 12 20 the sum of the 
distances trav ersed by the three trams is 36 miles 7 furlongs, how" 
far from A is tlie signal box at B ’ (C S ) 

141 A room is a ft long h ft broad, and c ft high How many 

3 ards of paper d ft wade will be required to cover the walls’ Find 
also the cost in rupees of this paper at the rate of n annas per piece of 
12 yards (Panjab Entrance )* 
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142 A milkman adulterates his milk as follows —He takes 5 seers 
out of each raaund and replaces it uath water He then takes another 
5 Bccrs out of the mixture and replaces that with Avater , and he repeats 
the operation a third time If lie then sells his adulterated milk at 
the price that the pure milk onginally cost him, find his gain per cent 
correct to two decimal places 


143 By the use of logarithms find the value of 


0 ) 


52 45 X 378 372 x 0 020863 
87 318x0584 


( 11 ) (1 03)3 x(l 025)" x{l 05), 


as accurately as the Tables permit 


144, Find the amount at compound interest of £500 for 4 years, 
the interest being at the rate of 3 per cent per annum for the first 
two years, 10 per cent jiaid quarterly for the third year, and 5 per cent 
per annum for the fourth year 


145 One gallon of spint which contains 11 per cent of water is 
added to three gallons containing 7 per cent of water, and to this 
mixture half a gallon of water is added Find the percentage of the 
water in the mixture 


146 How many shot, I* in diameter, will go to a pound if a cubic 

foot of lead weighs between 708 and 712 lbs ’ (OS) 

147 A certain mixture should be made by dissolving 12 grams of 

bluestone and 8 grams of lime in 1 litre of water Tlie mixture is 
actually mode by dissolving 2 oz. of bluestone and 1^ oz. of lime in 
1 gallon of water On this plan how many grams of Inuestone and of 
lime are there to the litre of water ’ (OS) 


148 A sum of money was lent at 8 percent per annum, two years 

ago, to be repaid nqw with compound interest , but a dispute arises 
as to whether the interest should have been compounded annually or 
half yearly The sum m dispute being Bs 650, find the sum lent to 
the nearest hundred rupees (Aladras Entrance ) 

149 A contractor undertakes to complete a piece of work in 130 da 3 's 
He employs 150 men for 25 da^'s and they complete ^ of the A\ork He 
then reduces the number jrf men to 100, who work for 60 days, after 
which there are 10 days* holidays How many men must be employed 
for the remaining period so that the work may be completed in time^ 

(Bombay Eutrauce ) i 

150 A merchant advertises goods at a price that Avould give him 
40 per cent profit At this pnoe he suoceeds in selling ^ of his stock , 
but to dispose of the remainder ho has to lower his prices 40 per cent 
What 18 his i>ercentago profit on the transaction ’ (Madras Entrance.) 
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16L A man takes a boat and rows up stream When he has gone 
14* miles np stream he jmsses a bottle floating down with the stream 
ETo goes on up the river for another 18 minutes and then turns When 
ho gets back to the starting-place ho finds that the liottle has pist 
arn\cd there Assuming that his speed through the water and the 
speed of tlio stream are both uniform, find tlio speed of tlie stream 
111 miles per hour (0 S ) 


152 If a corpomtion borrows p pounds at the rate of r per cent , 
the Joan and interest can bo paid off by n equal annual instalments of 
a pounds w^hero 


17X R«x (R-1) 
R«-l 


and 


R 



What must be the annual pa}nmont if a loan of £5000 at 3 % is repaid 
by 10 equal payments ’ (6 S ) 


153 Through a wooden pipe, whose cross section is a square on a 
side of Goni , water flows uniformly at the rate of 50 metres a minute 
How long w ill it take to discharge 30,000 btrts ’ 


154* A banker in\c8ts half the mono} dcx>ositcd by his clients in 
4 per cent. prcTcrenco stock at 150, and lends a quarter of it on mort- 
gages at 5 per cent , keeping the remainder in cash at the bank After 
paying 2 per cent interest on deposits, he has an a\crago annual 
ualaiice of Ks 10,000 in his fa^our Eind the a\crago amount of the 
dejiosits to tlic nearest rupee 


155 A mixture is made of two liquids, one of which weighs 

0 68 gram per o cm and the other 1 04 gram per o cm , and the mixture 
weighs 0 82 gram per c cm Find the percentage (by volume) of each 
liquid in the mixture (C S ) 

156 A plan is to bo enlarged so tliat a plot of ground which 

occupied 1 Gsq in in the original shall occupy at least 1 sq foot in the 
enlarged plan If the original measured 6 in b} 4 in , what must the 
least dimensions of tlic enlarged plan bo ’ (C S ) 

157 A certain piece of work is found to occupy' 14 men and ISbo^vS 

for 3 hours Double the w ork lias to be done in 6 hours, and there is 
no room for additional w'orkers How many bo 3 's must be replaced by 
men, if 4 men do ns much work as 7 boys ’ (Madras Entrance ) 

158 A railway tram can travel 20 % faster than a motor car Both 
leave Khandala for Poona, a distance of 75 Kms , at the same time and 
reach Poona at the same time, but the trim has lost 12^ minutes m 
stopping at stations on the wa\^ Find speed of the car in Kms per hr 

(Bombay Entrance ) 


1 AK US 


2o 


y 
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159 A manufacturer estimates that lie can make a certain patented 
article for ^ 170pergi*oss Find, to the nearest pice, the retail price 
for each article vliioh must bo fixed so that, after payinjj the patentee 
a royaltj'^ of 10 per cent on the retail pnee, and gl^^ng the retail 
tradesman a discount of 40 per cent on the retail pnoe, the manufao 
turor may make a profit of 25 per cent on the cost of making it 

If the retail pnoe were fixed at Rs 3, what would be the actual 
amount of profit made by the manufacturer on each article ’ 

160 In a certain examination the highest and lowest marks gained 
in a Latin paper were 153 and 51 These ha\ e to be reduced so that 
the maximum (120) is given to the first candidate, and the minimum 
(30) to the lou est This is done by reducing all the marks in a certain 
ratio, and then increasing or diminishing them all hy the same number 
In a Greek jiaper the hipest and lowest marks were 161 and 56 , aftei 
a similar adjustment ^ese become 100 and 40 respective!} Draw 
graphs from 'which all the reduced marks may be read off, and find 
the marks w hioh should be finally gi\ en to a candidate 'w ho scoi'ed 102 
in Latin and 126 in Greek 

Shew also that it is possible in one case for a candidate to receive 
emial marks in the two subjects both before and after reduction 
What are the onginal and reduced marks in this cose ^ 

161 A man riding a bicycle, at the rate of 15 miles per hour, 
towards a fort w here minute guns are being fired, finds that he hears 
the 52nd report just 50 minutes after the firat Find the velocity of 
sound 

162 Water has to be diverted from a nver through a six inch 

diameter pipe running full bore at a ^ elooity of one foot jior second to 
irrigate a field of 20 acres How long will it take to deliver an inch of 
water over the u hole area ’ [Area of circle =: v (radius)^ J (C S ) 

163 A man invests Rs 14625 in 3^% Government Paper at 97^ 
He soils out A\hon the price has risen to 98^ and buys 4% Municipal 
Debentures at 111^ Wliat will be the change in income’ Brokerage 

:8*% IS charged in eaoh transaction (Bombay Entrance } 

164. Find the cost of a draft on London for £1030 7s Qd at 
Is por rupee (I^Iadras Eutranoo ) 

165 On a single line railway, 55 miles long, there are stations at 
e^ ery 5 miles, w here it is possible for two trains to pass one another 
A fast train starts at noon from one terminus, running at the rate of 
50 miles an hour, and stops 2 minutes at the fifth station out A slow 
tram starts 5 minutes later from the other terminus, running at the 
rate of 20 miles an hour, and stops 2 minutes at every station At 
what station must the slow tram lie by for the fast tram to pass it ’ 
The slow train must be out of the waj’’ at least a minute berore the 
fast tram is due (OS) 
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166 When n l)od 3 floats in a liqiud, the eight of the displaced 
liquid IS equal to the m eight ot tlie 

A nmn uhoso u eight is 10 stone (or 140 lbs ) finds that he can lust 
float in fresh wTitcr Mhen he is practical!} Mholl} imniersei Calculate 
his \olumc in cubic feet [lou ft of uatcr weighs 62 Slbs ] 

At a football match m Wales men veto orouded together to the 
utmoat extent upon a stand 360 ft long and 40 ft wide Taking the 
average weight to be lOstonoi and supposing the space occupied by 
the men’s bodies to bo 90 per cent of the space between the stand and 
5ft Gin abo\o it, And the nun)l>ci of men on the stand (C S ) 

167 At the point uliorc a stream passes a bridge it is 18 metres 

^ude and 1ms a uniform depth of 3 b metres If the stream flous 
nnifonnly at the rate of 1 76 kilometres per hour, how man} liti*es of 
uater jnss through the bridge in one minute^ (OS) 

168 A man 1ms in his workshops 90 ordinary gas burners, each 
burning 3 j cubic feet of gns per hour for an erago of 13 hours a 
week fronrOotober Ist to Marcli 3l8t 

He adopts a new patent bumor said to sa\o 33 per cent If the 
price of gas is Rs 2 la. per 1000 cubic feet, hou much ought he to 8a\o 
in the 6 months b} using the patent ’ (OS) 

169 A enmpan} has 3 kinds of capital, £17,904,062 goaraiitccd 
Atook on uhich it pa}R dnidcnd at the rate of flpcrcent poi }ear, 
£ 1 1,925,80s preference stock on uhich it pa\s 6 percent per year, 
and £3 >,538,259 ordinal^ stock, the dnidcnd on uhioh vanes \yith 
the profits For a certain half-year £1,492, 156 11s 9d is a^al]abIe 
fur (In ulcnd 

What dnidend to the nearest quarter per cent for the half year 
can it declare on its oi'dinar} stock, £35,538,250, so as to oan^ o\er 
at least £40,000 after pa} mg the dnidcnds on tho three descriptions 
of stock’ What amount Anil it carr} o\'or after pa}ang these dn idends 
to tho nearest penii} ’ (C S ) 

170 A statuette 10 in high is to ho made of sihcr , a plaster model 

4 ft in height has been made, and A^cighs 150 lbs What Anil bo the 
weight of tho aiher statuette, siher being 12 9 times as heaAy as 
plaster ’ (OS) 

171 A }anl measure is too long by 0 18 of an inch If it is used 
to nicasuro tlio sides of a rectangle, find by hoAV much per cent tho 
true area exceeds tho calculated area 

172 Tho AAcights of tAAo sphciea are in Iho ratio of 8 to 17, and tho 
Av eights of a ouhio foot of tlio material m tho two spheres am in 
tho ratio of 289 to 04 compare tlioir radii 

173 ^ und 0 are partnci'S m a business, and tlicir shares arc in 

the proportion of -j ^ 4 AntlKlraA\8 half his capital nt tho end of 
4 months, and after 8 months more a profit of Hs 2024 is divided 
What IS A’a share’ (Punjab Entrance ) 
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174, In 1891 the population of three touTis uas 46,682, 25,408, 
and 18,960 respeotively In 1901 the two former had increased by 
8 per cent and 4 j per cent respeotii ely, and tlie latter had decreased 
by 10 per cent , find the average increase per cent lu the population 
of the three towns 

175 A man buys at £8 IG^ M per ton a quantity of ore which 
contains 23 per cent of copper, 92 per cent of the copper js extracted 
at a cost of 2s 8d per cwt of ore , find the price per ton at which the 
copper must be sold to ensure a profit of Ifijiercent on the whole 

176 If ft circular disc measures a inches across and b inches in 
thickness its \ olume is 0 7854 xarxb cubic inches 

A penny measures 1 *23 inches across and a Iialfpenny 1 inch , if tlie 
thicknesses were in the same ratio, what fraction (as a decimal to 
the nearest hundredth) would the weight of the halfpenny be of the 
weight of the penny ’ (OS) 

177 A dishonest tradesman marks his goods at an adi ance of 5 per 

cent on the cost price, but uses a fraudulent balance, whose beam is 
horizontal when the w e i g ht m one scale is one fifteenth more than the 
weight in the other What is his actual gam per cent ’ (C S ) 

178 Three vessels, each capable of holding 32 gallons, contain 
mixtures of wine and water. In the first, which is half full, the 
quantities of wine and water are equal , in tlie second, which is three 
quarters full, there are 9 gallons of AVine , and m the third, which is 
lull, there are only 4 gallons of n me If the second is now filled up 
from the third, and then the first filled from the second, uhat will the 
quantities of wmo and water become in the first ’ 

179 How many paving stones, each of them 1 foot long and 9 inches 
wide, will be required for paving a street 30 feet wide, surrounding the 
outside of a square grass plot, the area of the grass plot being 10 acres ^ 

(Calcutta Entrance ) 

180 The debts of a bankrupt amount to £2184 10s 6d and his 
assets consist of a property worth £916 5s id and an undiscounted 
bill of d6ol3 due 4 months hence, simple interest nt 4 per cent How 
much m the pound can he pay to Ins creditors ’ (Calcutta Entrance ) 

18L When can a vulgar fraction be converted into a terminating 
decimal ’ Wliat kind of decimal w ill the fraction produce ? 

(Calcutta Entmnce.) 

182 Ay By and G could reap a field in IS days, By Cy and D in 
20 days, <7, Dy and A in 24 days, and Dy Ay and B in 27 da 3 "s In 
what time would it bo reaped by them all together’ 

(Panjab Entrance ) 
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183 A tmdor nllouA a discount of Cptrccnt to liis customcrR 
Wlmt price should ho mark on nn nrlicle, tlic coat price of ^\hich is 
Rs 712 S ft , 80 as to nmUc a clear profit of 33 J per cent on his outln> ’ 

(Calcutta Entrance ) 

184 A person iincMts Rs 44,100 in the 3^ per cent GoNomnicnt 

sccunlRH ftt OS, and uhon tliey riFc to OS^, ho sclN out nnd in\csts the 
proceeds III the 5ptrcint Calcutta Municipal l)el>cnturcs at llOyJ 
rind the nltcralion in Ins incnnio (Calcutta Entrance ) 

185 Tu o lULii run a nee of 100 \ ards The nee is u on OxV 

in disltnoe and h^ one hcooiuI in time Find the speed of each and the 
tiniL tach took to run the distance (OalcuttA Entrance ) 

186 -I mils nnd B hic\clos round a circular course in the same 
direction in 221 and 8S Beconds respcolnth If tlle^ start together, 
how man} BccirndsMill inter\tne until the} arc together again’ 

(Calcutta Entrance ) 

187 A man l)orrowB Rs 250 forO months at 1 per cent per annum, 

and 1»\ immetliaUh lending it out for the same |>cnod at a higher rate 
of interest he makes a profit of Rs 2 13 a Whnt rate of interest does 
he cluirge ’ (Calcutta Entrance ) 

188 In making out his l>alanco slu ct, n innnufacturcr reckons that 
hiB rnachimr\ d<,prtcmus m \‘alue lu a }cnr h} 5 per cent of its '\aluo 
at the Ix^inntm: of the \car If ht ongmall} possesses innchincr} to 
the snlut of Rs 54 331, *at what \aluc, correct to the nearest rupee, 
should It Bland in his Kalnncc sheet Bt\ }car8 aftcrwanlfi’ 

(Calcutta Entrance ) 

189 The hands of a clock coincide aftei c\tr} CO nuns of correot 
lime How much is ihc clock fast or slow in 24 hrs ’ 

(Calcutta Entrance ) 

190 A nee courpc i*. 440 }dR long A nnd D run a race and A 
wins In 3 mIs U and C run over the Bamo course and li wins In 
4}dH , C nnd D nm over it and D wins In 10 }d8 If A nnd D run 
over It, which would win, nnd b} liow much ’ (Calcutta Entrance ) 
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PART I 


I a 

Page 4. 3 

(I) 4002 . (11) 40298 

2 

1878 

3 416 

4 

CO B 11817 

6 

9123 7 

67573 

8 19294 

n 

2,002,750 

10 

14450 U 

14496 

12 2789s 

I b 

Page 8 

1 

8045 


2 

334,368 

3 

1,280,377 

4. 

5,211,021 


5 

43,618,034 

C 

30,S2«,0'.2 

7 

.353,798,810 


8 

353,524,091 

9 

035,1 01, 75-I 

10 

444,130 


11 

2,314,400 

12 

20,310,000 

13 

(1) 21375 , (11) 

100, 

875, 

(ill) 634,375 

14. 

(1) 4S0 420 , (11) 

2,40-2,100, (in) 12,010,300 



15 

(i) 357,800 , (II) 

0,648,04S 




16 

(1) 8,387,597 , (ii) 4,997,- 

177 , (111) 07,59-2, 

994 



IS 

212. 19 

190 

20 3850 


21 

1901 

22 

27270 23 

4871 1 

24 2910 


26 

i 723 

2C 

200 27 

llOOS 

28 39S92 


29 

368,372 

30 

(1) ,10,307,914 , (ii) 7,250 

,359,800 
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Page 11 

L 

77 , rem 33 


A 

71, rem 48 

3 

19 , rem o 

4. 

142, tem 4 


5 

150, rem 6 

6 

1010, rem 

7 

44 , »-cni 33 


8 

58 , 1 cm 60 

9 

21 , r/'m 7 

10 

150 , rem 81 


11 

10, icm 160 

12 

10 rent 46S 

13 

321 


14. 

10S,rLWi 11 

15 

200 , rc»r 24 

16 

23-13 


17 

432, 7CW? 23 

18 

1030, ron 72 

19 

871 , rem 23 

20 

6o: 

f 21 ai7 

23 

280, icm 41 

23 

1108, lem IGG 


24 

7126 , rem 45 


Miscellaneous Examples I Pago 13 i Ninety nine millioiip, 
four hundred and foit} thousand, eight liundred and eight} 

2 ThirU tuo lacs and fourteen 3 048,007 4 €5375 


5 

R*? 3427 

6 

300, 210, 

2073C, i 7 13 8 42 

9 

35M9G 

10 

237,203 

11 Ps 8120 12 23 

13 

C0200 

14 

ISO 

IB 240 16 124 

17 

Hat R*« G, 

cip 

Pa 2 18 

Father’s Pa 23 a month, son’s Pa 11 


r AK ns 



a 



11 


ABITHMETIC 


19 

115,411,149 

20 

3,578,234,210 

21 

1256 y r€?)i 209 

22 

987,818,609 

23 

99,99,990 

24 

58 

25 

3,182,079 

26 

501 

27 

5488 

26 

(1) 1,322,972,384, 

(u) 

1,668,152,175 

29 

1293 maiinds 


80 (0 73700, (u) 250,000 31 3785, re?M 36 32 1243 

83 465 84. 555,111,111,222 35 066,432 86 23 

37 36 88 36 yrs , ISjrs 39 10 40 80,000,000 

41 20 42 He put do^vn 6 for 3 

43 The two dividends are 68734 and 13746 

44. 43364 45 £23 46 Re 1 

47 Greatest, Two orores, thirty four lacs, fift} six thousand, se\ en 

hundred and eight , least. Two orores, three lacs, forty fi\ e 
thousand, siv hundr^ and seventy eight 

48 A, 73, R, 46, (7,30 49 >4,48, R, 24, (7, 96 Av , 9 

50 20 51 7 and 6 52 Divisor 561 , quotient 943 

II a Page 25 lo 17555 17 360 is 7308 

19 6430 20 3903 21 9223 22 6430 

23 4383 24. 8765 25 £9 2s 6d 26 £9 10s 83(2 

27 £22 16s 9|d 28 800 a 29 474 a 80 5565 a 

31 2928 p 82 16811 p 33 26000p 

84 Rs.15 10a 35 Bs 520 13 a 4p 86 Rs 1822 14 a 8p 

37 1347 38 3481 39 3664 40 5788 41 4493 

42 15367 43 £7 8s 6d 44 £10 Os 3d 

45 £135 18s 46 380 47 777 

48 2776 49 625000 50 562 Rs 50 cents 

II b Page 27. 1 £22 Os id 2 Rs 15 lOa 10 p 

3 105 Rs 25 cents 4. £42 Is 23d 5 Rs 178 4a 8p 

6 1029 Rs 75 cents 7 £143 11s 6d 8 Rs 1768 Hu 7p 

9 736 Rs 10 cents 10 Rs 1962. 11 a I p 

11 £51 8s 12 263 Rs 50 cents 

13 (1) £46101 13s 7d , (11) £36705 13s 9d , (111) £30000 

Total, £112,807 7s 4d 

n C Page 29 1 £9 16s 8d 2 £85 18s lO^d 

8 Bs 205 11a 9p 4 Ro 733 6 a 7p 5 660 Rs 75 cents 

6 1668 Rs 65 cents 7 £1 6s 7d 8 £6 Is 73d 

9 Rs 70 3 a 6p 10 300 Bs 10 cents 11. Rs 785 ISa 2p 

12 Rs 372 6 a 4p 13 £324 16s 9d 14. Rs 28 11a 5p 

15 Rs 10 6a 16 £90 5s 6d 

17 £11 6s lid 18 £96 16s 4d 



ANS^VERS 


111 


n. d Page 31 

1 (i) £46 3a 9d , (ii) £107 15a 5d , (iii) £169 7a Id 

2 (i) £105 178 Od , (n) £185 Sa 7jd , (in) £238 4b 4\d 

3 (i) Rs 1044 14a 9p 9 (n) Rs.1880 13a 9p , ( 111 ) Rs 2507 13a 
4. (i) 2506 Rs SOccnts, (ii) 3342 Rs 40oents, (in) Rs.4178 

5 £461 6 £2970 15^ 7 Rs 1135 6a 9p 

8 Rs 3230 6a 3 p 9 65001 Rs 20 cents 10 48758 Rs 40 cents 

n. ( 1 ) £231 b 8 lOd , £2312 18s 4d , £23129 3s 4d 

(n) 232 Rs 50 cents, Rs 2325, Rs 23250 

12 ( 1 ) £330 la 8d , (ii) £371 6a lO^d , (ni) £701 Sa S^d 

13 £1095 11a lid 14. £1827 4a Id 16 £3332 12a 8d 

16 £10584 19s 7d 17 Rs 11652 5a 3p 18 Rs 33530 11a 9p 

19 711dRs 40 cents 20 23500 Rs 85 cents 

2L £9 7s 6 d 22 Rs 3 23 Rs 957 24. Rs. 56687 8 a 

11 e Page 34. L £5 7s lie? 2 £6 15s 2 d 

3 Rs 4 9a 3p 4. Rs 26 Oa 4p 5 18Rs 30ccnts 

6 46R8 35cent8 7 Re 1 10a 7p. 8 £3 9s 

9 £7 6s 4 d 10 Rs 41 4a 2p IX 40Rs 25cents 

12 90Rs 5cents 13 £3 5s , rem 7s lid 

14. 6 Rs 8 cents , rem 20 cents 15 £23 2s. Id 

16 Rs 41 4a 2p , rem 6a. 5p 

17 18 Rs 48 cents, rem 2Rs 54 cents 

18 Rs 20 5a Ip , rem Re 1 11a, 1 p 

19 17 20 11 21. 23 22 14 23 99 

24. 44 26 72 26 111 27 23, rent, lOc? 

28 13, rem lOa 9p 29 72, rem 16a 30 6418 


n 

f Page 35 

16 

15a lid 

17 

6a 3 p 

18 

£19 7a 6d 

19 

22 Rs 50 cents. 

20 

Rs 22. 

21 

£215 10a lOd 

22 

17a Oid 

23 

40 

24. 

6d 

25 

95, rem 10a 

26 

235, rem 75 cents 

27 

54 

28 

148, rd 

29. 

939 

SO 

500, la 8d 

31 

41 

32 

Rs 3729 7 a 9p 

33 

£160 15a 


34. £5 

13s 

6d 

35 

Ai Rs 40, j?, Rs 27 

36 A, 

£120, R, £80, C; £65 

37 

Rs 10, B, 

8Rs 20cent8, (7, 7Rs 25cGnts 

38 

£38 19a 2d 

39 

£1000 


40 2d , £8 6a Sd 

41 

72 

42 

18 Rs 52 cents 


43 2^ , 9a 2d 

44 

12800 

45 

Rs 430 8a 3p 





IV 


ABiTHircric 


n 

g Page 39 


1 

101 

2 

283 8 

719 

4 

184. 6 

1195 

6 

2207 

7 

700 8 

80 

9 

785 10 

693 

11. 

603 

12 

690 13 

630 

14. 

503 16 

53 

16 

14960 

17 

19610 18 

991 

19 

7000 20 

800 

21 

30 

22 

7830 23 

7803 

24. 

7083 26 

7830 

26 

14014 

27 

141,004 


28 

(i) 4 yds 2 ft 

3m, 

( 11 ) 13jds 2 ft ] 

L in 



29 

(i) 15 big 19 oot , (n) 51 big 5 cot 


30 7 m 2 dm 

3 om 

31 

8 m 1 dm 3 cm 

32 

9 m 6 cm 


88 7 m 2 cm 


34. 

7 dm 2 mm. 



36 5 

Kni 

1 Hm 7 Dm 3 

m 

36 

5 Km 2 m 

37 

2 Km 2 Hm 


38 5 Km 2 Dm 

39 

15840 , 27720 

40 

80 

, 792 , 8 in 


41 35 jds 0 ft 7 in. 

42 

33 m 7 dm 1 < 

cm 


43 33 dm 

7 cm 1 mm 


44 

mi 760 3 'd 8 



45 25 Km 

520 m 


46 

3 mi 2 fur 209 3 ds 


47 27 big 

11 cot 


48 

( 1 ) 11 yds 2 ft 

3 in , 

(II) : 

LI m 9 dm 

1 cm 



49 

2 mi 780 3 ’'ds , 

f 2 Km 

20 m 




50 

( 1 ) 49 yds 2 ft 

3 in , 

( 11 ) 46 m 5 dm 

3 cm 



51 

( 1 ) 3 3 d 8 8 in 

, rent J 

3 in 

( 11 ) 1 big i 

5 cot 

1 hath 


52 

12 mi 


63 

6 Km. 

54. 

528 


66 

10 , 5 ft over 


56 

4964 

67 

20 chains , 440 yds 

58 

497 [True run =497 

mi 800 3'd8 ] 




59 

2 mi. 300 3 "d 8 . 

t 13 m 



60 

445 3 ds 


n 

h Page 41 

1 1025 

2 9520 

3 

4872. 4 

62690 

5 

14232 

6 5000 

7 900 

8 

3900 9 

C41 

10 

641 

U 3250 

12 25 lbs 

13 

2 tons 13 c\\ t 

64 lbs. 

14. 

44 gals 1 qt 1 

pint 


16 1 nid 

6 sr 

1 pou a 2 clik 


16 

101 md. 22 sr 

8ohk 


17 19 candies 

10 md 5 MS 



18 1 oandj 7 md. 5 er 5 tank 19 4 Hg 7 g 20 4 Kg 7 g 

21 4Kg 7Hg 22 4Kg 7Dg 28 3 H1 6D1 7L 

24. 29 HI 3 L 2B (i) 2240 , (ii) 2200 

26 (i) 422 grains , (ii) there is no difference 


27 176 tons lent 3-qr 23 lbs 28 337 md 6 sr 1 clik 3 tola 

29 24 Kg 7Dg 6g 30 Sent 65 lbs , 1 Dg 3 g 

31 39 gals 1 pt 32 38 sr 1 chk 33 10 1 9 dl 1 cl 

34 1 md 38 sr 3 powa 36 10 annas gain 

86 4 37 177 6704 HI 38 64 

89 10 lbs , I7l lbs =:13 st 3 lbs 40 68}ds , 12 lbs 12 oz. 

41 2ton8l6oiivt 1 qr 42 31 , 18 lbs o^e^ 

^ 135 44. 3 20 p m 46 88 tons 



ANSWERS 


V 


n 

k Page 46 


6 

2700 

7 

8100 

8 

96 

9 

4S0 10 

4S 

11 

400 

12 

1152. 

13 

1476 


9072. 16 

2200 

16 

3000 

17 

5000 

18 

1400 

19 

140,000 20 

141,400 

21 

5icr 

7 22 

50607 



23 

122 sq jds 2sq ft 


24. 

8 sq ft 

96 sq in 



25 

5G0 «i] 3 cIb 2 sq ft 3G 

sq in 

26 

3G sq dm 48 sq cm 


27 

5G sq m 4S sq 

dm 


28 

50 sq m 

4 sq dm 

8 sq cm 

29 

M sq ^ch 5 sq 

in 


30 

27 sq m 




31 

(i) 100, (ii) lOOCiO (in) 1,000, 

,000 





32 

(i) 9G0 sq 3 els 

3 HJ ft 

, (n) OGO ‘jq 

m 84 sq 

[ dm 



33 

(i) 12, (iJ) 12 

34. 

230 sq 

3ds 

36 

S3 sq 3 d 8 38q ft 

36 

2 cq fU lOS sq 

in 


37 

3 sq m 

06 sq dm 



38 

140 sq m 

39 

3 s<] in 

40 

20 ft 




44. (1) 1, (II) 3, (III) (i\) C 

45 (i) 2(3C20, (11)4048, (ni) C9220, (n) 118S000, (\) 49052, 

(M) ,47400 

46 76 J di Sco Tables V and Art. 34 

47 2 sq liighns 48 13552 sq bighas 

49 (i) 10 big IS cot 12 cbl , (ii) 411 nc 2760 sq jds , 

(ill) 15C25 acres, (n) 6 ciwuils 22 grounds 1600 sq ft 

60 100 nc 61 247 sq big 7 sq cot 6 sq chk 

62 1 nc 63 29 Hn 

64 (i) ^5G nc 1 r , (n) 304 Hn 66 35 


n 1 Page 52 

3 (i) 600 cu in , (ii) 24 cu ft , (in) 3600 cu ft , (n) 125 on ft 

4. (i) 4 WmC , (ii) 17900 6 Ocu m 6 (i) 1000, (ii) Rs 702 

7 (i) S775 cu ft (n) Rs 2193 12 -i 8 900 tons 

9 (i) 1000, (ii) 1000 Kg 10 224 11 9 

12 360 13 21, 12 cut 14 390 16 3 inches 


n : 

m Page 53 

1 

1820 nnd 1600 


2 

Rs 153 

2a 3p 

3 

1157 d\ 6 9 hrs 

4G mm 

40 sec 






4. 

3 d 3 s 15 lirs *>0 min 24 sec 


6 

Rs 12 12 n 

6 

340 d\s 17 br? 

39 min 

50 BOO 






7 

Tw rt crorts ten 

Incs nnd 

four thousand 




8 

299,760 sheets , 

RS.780G 4n 


9 

4524 



10 

31 556920 

11 Mnrcli 24“*, 1897 


12 

C915 



m 

a Page 56 


4. 120 

6 

125 


6 

SO 

7 

200 8 

40 

9 102 

10 

20 


11 

9 

12 

in 13 

42 

14 24 

16 

1 


16 

24 

17 

CO 18 

15 

19 300 

20 

45 


21 

440 



VI ARITHMETIC 


30 

48 31 

1 


32 

700 

33 480 


34 

4 

35 

2. 36 

3 


87 

4 

48 0 



49 

0 

50 

60 61 

21 


52 

23 

63 0 



54. 

59 

55 

1 66 

179 

57 

971 

68 120 


59 

5 

III 

b Page 60 

1 

— 

£12, +£3 2 

Rs a- 

Rs 

J-Rs c+Rs d 

8 

3 miles S 

4. 

+4, -2 

5 

20 





6 

-6" 

7 

+ 24, -4 

8 

- 4 nnles 




9 

A, £a~£x+£y , 

B, 

£b-£y^£x 






III 

c Page 64. 



13 9, 

24 

14 4, 

16 


15 

33 

16 

171 17 

32 


18 4 


10 6b 



20 

43 

21. 

10 

22 

19 


23 

6a 


24 

166 

25 

5x 

26 

6771 

27 

6y 


28 

4x 


ni 

e Page 67 



13 1 


14 3 



15 

6 

16 

5 17 

2 


18 3 


19 6 



20 

4 

21 

7 22 

4 


23 2 


24. 7 



26 

4 

26 

6 

27 

2 


28 

6 


29 

3 


m 

f Page 69 

3 

L 

16, 12 

2 27, 18 : 

S 

5 

4 

36, 24 

5 

A, £35 , B, £20 , 

C7,; 

£12 

6 A, 

Rs 14, B, Rs 28 

, c. 

Rs 24 

7 

A, £16 , B, £25 , 

<7,; 

£45 

8 A, 

Rs 36, R, Rs 72 

, 0 , 

Rs 81 

9 

40 shillings , 

27 sixpences 

10 

Aj Rs 9 

4a 

, JB, 

Rs 

2 12a 

11. 

A, Rs 90, B 

, Bs 

30 


12 

17« , 13s 




IV 

a Page 76 


1 

3, 4 

2 

3, 9 


8 

3. 

9 

4. 

3, 5, 9 


5 

11 

6 

5 


7 


11 

8 

None S 

1 3j 

. 4, 

8, 9, 11 10 

11 


11 

3, 

4, 9 

12 

3, 4, 11 13 

2, 

5, 

0, 0, 0 

14. 

2. 2, 6, 

7 

16 

8, 

9, 2 

16 

(1) 4, (11) 7 


17 

32 6 

18 

22 3 7 


19 

22 

3 11 

20 

3 6 7 


21 

33 6 

22 

25 32 


23 

3* 

6 

2^ 

2 3 7 11 


25 

2® 6 

72 

26 

2 

32 7 

11 


27 

2 3- 5P 7 


28 

33 7 

11 13 

29 

2® 

72 17 


30 

2 3® 13 23 


31 

23 32 

6 17 

82 

32 

6 7 

23 


38 

2 33 11 97 


84. 

2T 33 

7 31 

85 

Prime 



86 

3 101 


87 

Prime 

38 

7 

97 



39 

Prime 


40 

2» 89 


41 

Prime 



42 

Prime 


8 

23 29 

44. 

11 

971 



45 

(1) 7 103+6 

103+4 : 

10+3, 

(11) 8 103+2 10+9 





46 lOOp + lOg'+r 

47 100a + 106+ c (i) c must be even , (ii) c must be 5 or 0 

48 1000a+1006+10c+d 



t 

) 

ANSWERS yii 


TV 

b Page 78 

18 

18 

19 

24 

20 

No 

21, 

No 

22 

48 

23 No 24. 

44 

25 

56 

26 

No 

27 

84 

28 

2 

29 £ 

i 30 

11 

31 

7 

32 

5 

34. 

22. 

35 

28 

36 36 37 

45 

38 

7056 

39 

1521 



40 

(1) 18, 

(n) 12, (in) 

7, {l^) ! 

25 






IV 

c Page 80 


15 

36 


16 

46 

17 

17 

18 

45 

19 

22 

20 

16 


21, 

48 

22 

33 

23 

15 

24. 

12. 

25 

17 


26 

36 

27 

37 

28 

35 

29 

50 

30 

18 


31 

135 

32 

11 

33 

^xtj 

34 

4o5c 

85 

5p^t 

7 

36 

8a 

37 


IV 

d Page 82 


1 

13 


29 

3 

43 


4. 

28 

5 

17 

6 

47 

7 

31 

8 

7 


9 

4 

10 

74 

11 

493 

12 

7 

13 

221 


14. 

263 

15 

589 

16 

31 

17 

1507 

18 

772 


19 

1545 

20 

6732 

21 

61 

22 

94 

23 

31 


24 

2223 

25 

27 

26 

852 

27 

185 

29 

A crown 

30 

1 in 

31 

385, 625 

32 

31 

33 

479, 

83 



TV 

e Page 84 


25 H i 

3F = 

:5 3, ] 

[i c M =5® : 

3 * 


26 

HCF 

II 

, LCM 

=2* 73 

27 

H OF =3 

, L.0 M =2* 3< 

28 

HCF 

= ah , 

LCM 

=a»5= 

29 

H.CF =25, L.C 

M =12o5c 

30 

HOF 

II 

LCM 



31 

120 

32 

60 

33 

72 

34 

240 

35 

756 

36 

240 

37 

1452 

38 

1764 

39 

7200 

40 

720 

41 

1260 

42 

6720 

43' 

32130 

44. 

8640 

45 

9360 






46 

HCF 

= 15, 

LCM 

=225 

47 

HCF =14, LC 

!M = 

558 

48 

HOF 

= 11, 

LCM 

= 11550 








rv f Page 86 

1 

9061 

2 

12673 

3 

40513 

4. 38399 


5 48345 

6 

5,189,184 7 

472,787 

8 £2 I2s 

6d; 

9 32 


10 

39312 

11 

729 

12 46046 

13 8 gallons 

14 

£20 I2a 

Qd 15 

5040 mi 

16 4 mm 

48 see 


17 46 min 

12 sec 

18 

1309 

Y d Page 93 


11 

1 

T 

12 

3 

T 

13 4 

14. 

15 

la 

IT 

16 

1 

15 

17 

IT 

1¥ 

18 ■j'S 

19 iV 

20 

10 

iS 

25 

(Of 

» (n)|. 


26 H 

27 


28 

2D 

29 

23 

ITT 

80 

81 TF 

32 


33 

6 

¥ 

34 

4 

TT 

86 I 



MU 


ABITHJrETIO 


V e Page 95 2 3^^ s 2y4 ^ 


s 

4t- 

6 

6jV 

7 

7t 

8 

9f 

9 

10 

►-1 1 

11 

14 

12 

6tt 

13 

16f 

16 

17 

1 rtr 
’Tff' 

18 

no-] 

"tV 

19 

465 

20 

268 

“IT'S” 

21 

22 

868 

"JIT 

23 

57i; 

“TI^ 

24. 

1220 

"rrr' 

26 

1 n fl 1 
“TTT^ 



V f 

Page 97 



7 h 

4 2 

T» F 


8 

17 5 

F> TF» TF 

9 

1 

*nF» 

1 1 1 
T> T» :r 



10 2nd, by ^ 


11 

Isfc, by 

12 

2nd, 

by I’rT 



18 2nd, by 



V g 

Page 98 


21 

1 

zr 

22 

1 7 

FF 

28 

20 

FF 

24. 

TT 

26 

1 

F 

26 

7 

•JF 

27 

1 3 

XT 

28 

5 

FF 

29 

1 

30 

4 

T 

81 

2 

F 

32 

0 

86 

9a 

20 

86 

llm 

87 

E 

38 

a+h 

89 


40 

Sm+2n 

12 

18 

ah 


6a 


7nn 

41 

1 

42 


43 

i-A 

44. 

2 

46 

0 

F 

46 

13 

47 

tV 

48 

1 3 

FT 

49 

1 0 
TT 

60 

1 

IT 


V 1 

L Page 100 

1 4 

2 

«39 

Off 


3 

12i^ 

4. 

llw 

6 

10 

6 

3tV 

7 

If 


8 

1:^ 

9 


10 

Its 

11 


12 

TF 


13 

IC’^ 

14. 

13 

16 

ll§ 

16 

10^ 

17 

2 t 


18 

11 

19 

1 

F 

20 

3 

21 

0 

22 

1 


23 

3tVi^ 

24 

1 0 7 
OTFFF 

V k. Page 101 


26 

6^T 


27 

5^ 

28 


29 

3 7 
TO 

30 

sAV 

31 

2 4 
TFF 


32 


33 

87 

TF 

36 

1 

86 

iTI 

37 

iV 

38 

iH 89 

First, by -ry 

40 

6a 

41 

\ 

42 


1 

rr 


43 

(1)4 

. (») A 

V 1 

Page 103 


1 

tV 


2 

3 

IF 

3 


4.' 

5/r 

6 

4tT 

6 

9^ 


7 

0 

TF 

8 

J 

F 

9 

Itf 

10 

/! 

■ffB’ 

11 

1 


12 

8f 

13 

4 

TT 

14 

1 


16 6 



16 

si* 

17 

2 


18 

5 

F 


19 llT 



20 

8 a 

21 

£3 

5a 3d 

22 

7 

FT» 

Rs 50, Rs 72 , Rs - 

18, Rs 70 

23 

j 4 pays JB 5« 

, B pays A 4d 

24 

9 ft 

6 in 

26 Rs 14400 


26 

58333 








ANSWERS 




IX 

V 

m Page 107 


16 

507 

17 

74 

18 

169 

19 

27^ 20 

If 

21 


22 

TO 

23 

7 

TO 

2^ 

(1) 12, 4, 12^, 

. («) 7, 

8| 7-3T 

, (111) 15, 5, 15A 

25 

7s 6d 

26 

TT yds 

27 

II 7 maunds 

28 

£6 

13s 6d 


29 

570 metres 

80 

Rs 3 5 

»a 4p 

31 

l^Jyds =14 yds 6 in 

32 

10, 13t, 62^ 

83 

22, 77 

. 160^ 

34. 

457 

, 73 ^, 175 

35 

5 , 250 , 7 of an acre 







V 

n Page 109 

9 

198^ 

10 

88^ 


11 

662^ 

12 

336 13 


( 11 ) mx 

:.(ni)^ 

14. 

Bs 4351 

10a 8 p 

15 

£2118 108 

16 

280 

17 

Rs 1 

,50,000 18 5 

19 

£3652, £2739, 

£1826 , 

, £1826 

20 

Rs 150 



V 

p Page 113 



17 

lOj 


18 

0 

19 


20 

26f 

21 

5 

FT 


22 

1 

23 

4 

•pr* 

< 

24. 

1 

25 

2 


26 

£22 lOs 

27 

115^ miles 

28 

200 maunds 

29 

y 

46 " 

80 

m 

Six 

31 

(1) lOj, (11) ] 

17 , (111) 63| 

82 

( 1 ) 277 , i 

( 11 ) 4li, 

(ill) 154 

33 

£3 148 3d 

34. 

Bs 13 

12a 

35 

Els 814 36 

11s 6d 

37 

A, 25 , M, 60 



38 

Rs 83333 

5a 4p 


39 

22 ft and 18^ 

ft , 20 tV ft and 16^ ft 




40 

n 

TO 

41 

1 1 

TO 

42 

148 




V 

a Page 116 

13 137 

14 

It 

15 

0 

F 

16 1 

17 

l| 18 4|- 19 

1 127 

20 


21. 

mb 

22 — 
ym 

23 

— 24. am 25 

nv 

1 2 
TF 

26 

3rir 

27 

10 

28 2 

29 









[For (i), (ii), (in) use 1 Km 

=|mi 

Por (n), (v] 

1. (vi) 

use 1 m 

=39|- in ] 


( 1 ) 1^ Km , 

(ii) 1600 m , 

(111) 

160 Km , 

(!') If 

m , 


(v) 2^ cm , 

(^^) 447 m 






30 

(') TxKg . 

( 11 ) 50^? Kg , 

, (111) 

4- litre , 

(iv) 4r litres , 


(\) 121 lbs 

(vi) 218 t gals 

. (vii) 

lofgrs 



V 

r Page 119 

1 

4 

2 2 ^ 

3 

28|^ 

4 

5 

9^^ 6 

nl 0 

7 


8 

2 ^ 

9 Ito 

10 

4^ 11 


12 

3^ 

18 

7^ 


14 275 - 



X 


ARITHMETIC 


15 

5tV 

16 

S3 

lanor 

17 

2 fl 0 
?jir 


18 

^100 

19 

769 

vun 

20 

i 

•» 21 

1 4 0 

22 . 3 


23 

214 

24. 

li"(r 

26 

tV ^ 

26 


27 

24 


28 

12 

29 

2f? 

80 


31 


32 



38 

17h“ 

34 

4 

36 


36 

1 

37 



38 

234 

39 

34 

V 

s Page 121 


8 

ir 

12 

1 

7 

IS 

1 

14. 

i 

16 

1 

16 1 

17 

18 

1 

19 

tV 

20 

144 

21 

1? 

23 ^ 

28 

2r 

24. 

1 

-T 

25 

i4l 

26 

2TB 

27 

5 

28 1 

29 

BlI SO 

1# 

31 

If 

32 

1 09 

In 

V 

t Page 122 

4 

(1)1^ (n)l^ 

, (ill) 4 , (iv) 

1 

T 


5 

W T» 

(») t: 

r> (ill) t'?> 

(n) t 


m 




6 

(0 

{«) i . 

, (in) 1 

’ 9 

(n) 4 






7 

(1) 6, 

(n) 1^ 

» (in) 15 , 

(n) 14 







(m) 1 b 

, ( 111 ) 1 

1 

J 9 

(it) -STT 






9 

(0^7, 

(H) 74 

, (in) 2 

9 

(it) j 






10 


( 11 ) 2 ^ 

. (in) J 

9 

(IV) 14 






n 

c 

12 12 

13 

8 

14. 

20 


16 3 

16 

3 

17 

6 » 

18 5 

19 

7 

20 

1 

y 


21. 15 

22 

16 

23 

15 

24. 2| 

26 

6 u 

26 

85, 15 

27 11 

, 17 

28 

A, Rs 12 , jB, Rs 8 

29 

6 

30 

( 1 ) 8 , 

( 11 ) tV , 

'(in) 119 


VL a Page 126 


L 

2 

3 

5 

8 

11 * 

14 

17 

19 

21 

28 

25 

29 


es Sd , 38 4d ,28 6d , l8 M ,l€ Sd , 78 6d, 128 6d, 178 6d 
77P , 3a 9p , la 8p 9 13« 4(2 , 108 8c2 
4 in , 10 in 4 srs , 24 STS 4. 2 po\ra , 2 pts , 3\ srs 


la 3p 
8a 3p 

9a 4p 12 
9 3^8 1 ft 8 in 
Rs 66 Oa Ip 
7 tons 9 owt 17 lbs 8 oz 
Rs 36 7a lOp 
Rs 137 13 a. 6 p 
3a 3p 26 £1 

Re 1 9a 6p 80 962 yds 


6 108 7 

9 Rs 3 10 

18 tons 13 cut 2 qrs 24 lbs 
16 Re 1 6a 
18 
20 
22 
24. 


Re 1 7a 4p 
£1 15a 7d 

13 £1 98 2d 

16 39inds 30 srs 
Rs 9 la 3p 
£6 Os 3K 
1 ftc 1 r II7P 
Imd 21sre 4ohk 
27 6 in 28 230 yds 

31 3 qrs 32 Ks 5 83 10s 
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VI b Page 128 * 6 

11 

7 h 

8 fi- 

9 

3 

10 

r u T 

12 

ITB- 

13 A 

14 

1 

15 

IffV 16 f 

17 

6 

7 

18 # 

19 

0 

T7 

20 

iV 21 iV 

22 

3 

T 

23 lH 

24 

7 

26 

-i§ 26 

27 


28 t 

29 

Q 

t 

80 

II 31 U 

83 

2 

34. 40 27 

35 

xfr 

VI 

c Page 131 6 

( 1 ) 25%, (n) 16|% 

6 

Bs 40 

7 

329 8 Bs 675 

9 

5% 

10 32% 

11 

6 % 

12 

4580 13 Bs 3550 

14. 

£1080 

16 Bs 14892 

16 

14070 

17 

£4500 18 Bs 76960 

19 

200 ao 12% 


VI e Page 134 i 

. Bs 270 

2 Rs 60 

3 

Bs 21 

4. 

£40 6 £30 6 

£24 

7 Bs 9765 



8 

Rs 5054 10 a 8 p 

9 

£3078 2s Qd 10 £1982 10s 

!!• 

Bs 840 

12 

Bs 1173 

13 Bs 802 10 a 8 p 

14. 

Bs 88 

15 

Bs 265 

10 a 16 Bs 135 


17 

Bs 513 

18 

Bs 862. 

12 a 19 £2001 


20 

£1522. 18s 4d 

21 

Bs 1011 

8 a 22 Bs 2666 

la 

23 

Hs 536 12a 

24. 

Bs 1360 

13a 4 p 25 

£401 

lls 8d 

26 

£2483 8 « l|d 

27 

Rs 2742 

2a 3p 28 

Bs 1084 8 a 

29 

£33161 148 

30 

£1824 78^ 




Miscellanecus Examples n Page 135 2 15 


3 

Rs 113 12 a 


4. 

( 1 ) 

( 11 ) A ,i (in) r 

5 

1 m 

65 om 

6 

18 lbs 


7 

The first by • 

0 

IF 

8 

4it» 

9 

■§■ mile 


10 

40 

11 

902,100 

13 

(1) 51 

* ( 11 ) W 

14. 

9 weeks 


15 

51 1 

16 

Rs 3125 

17 

£25044 3s 9d 

18 

10 10 10 
5FJ FU ZT: 

2 6 10 

} TTJ TFJ TJ 1 

19 

427 miles 

20 

25, 24 

2L 

1 m GO cm 


22 

2275 

28 

4 

25 

V 

zz 


26 

Pirst, third 

, 28, 41580 

27 

56732, 11346 

28 

Bs 70 

29 

30 mi an hour 



30 



81 

24 

■9T 

32 

2520, 2688 

,2856 


84. 

1 sq 

yd 

85 

27 3= 7 31= 

=62 

63 

64 



36 

£2 

18s 

37 

(i) 10 A > (u) 


38 

( 1 ) 12i®A 

i (u) 

19 

XT* 

(in) 1 

39 

299^ mds 




40 

20 ft 


41 

£2 

42 

216 

43 

1^ 

44 

( 1 ) IWj 

(11) 

. 45 

Bs 426 

46 

I 7 pints 

47 

1 

48 

(1) 4^1, 

(n) 3| 

9 

F 

49 A 

60 

£49 28 

51 

36 


62 

1 pie 

53 

25 




ARITHMETIC 


XII 


64. 

( 1 ) (n) 

(ill) 

66 

5 hrs 


56 

(1) 2 , (u) 8\ 

67 

(0 6 yds 9 : 

in., ( 11 ) Rs 83 So. 5p 


68 

Rs 250 

69 

160 

60 

28 Gd 

61 

7 1 "j 

TO 


62 

00 

63 

Rs 2, Ra 4, 

Rs 6 

64. 

(i) 1, 

(11) 2 


66 

3s , 4s 

66 

(i) 25?- m , 

(11) s 

\\ cu fc. , 

(m) 417 - litres, 

(iv) 

224C 

•Kg 

67 

(i) tV. (») 

31 

77 

68 

(1) 

r (11) r 


69 

5, T 

70 

5 miles 

71 

17920 

72 

£6 10s 

8d 


73 T 

74. 

3p 

76 

11 

76 

503 gm 


77 

£180 3s 3d 

78 

4 lira 79 365 dye i 

5 hrs 45 niins 36 

secs 

80 -J- 

vn 

: a Page 143 

11 

16 

12 21 

13 150 14. 8 

16 

Rs 0 

16 

56 

17 

26 

18 Rs 20 13a 4p 

19 

£7 17« 6d 

20 

6 tons 

21 

Rs 72 9 

a 

22 

9 hrs 20 mm 

23 

(i) I 7 hrs , 

(n) ^hrs 

24 

(1) 36 miles , 

. (n) 

miles 

P 

26 

8y miles, ^ miles 

A 


26 

(1) 36, 1 


27 

( 1 ) 132, ( 11 ) 

88 m 

3 


28 

(1) It min , 

(11) 

dx 

^ mm 

V 

29 

36 days 

30 

7b- hrs 


31 

3 tons 17 out 

32 

Rs 80 2a 6p 

33 

Rs 1629 

34. 

£23 88 9d 

35 

28t mm 


36 

Rs 159 

11a 

37 

2 yrs 9 months 

38 

Rs 549 6 a 

8p 

39 

47 00 1 

r 35 p 

40 

75 

d&ys 

vn 

b Page 146 


1 

Rs 2480 


2 

£93 10s 

3 

63 m 

4. 

34 miles 6 

Rs 1100 


6 

£1917 

7 

Rs 451 8 a. 

8 

The whole 

9 T 


10 

Rs 1500 

11 

Tte 498 

12 

Is 8 d 

13 

1 jd , 2^d 

14. 

8 ^^ 

16 

38 8d 

16 

Rs 2 

17 

8a 9p 


18 

2d 

19 

Approximatelj^ equal 

20 

8lTKm 


21 

£5 12s 6d 

22 

£124 

23 

8 

24 

Ro 1 8a 


25 

37500 oz 

26 

468 ao 

27 

1 

T 

28 

128 miles 



29 

Rs. 27037 81 

a 

30 

Rs 6033 

12 a. 



vni d 

Page 156 


20 

234 5 

21. 3 6401 

22 

10“ 

23 

10® 

35 

£4 1 

36 £5 3 

37 

£8 9 

38 

£17 7 

60 

5 047 

61 9 302 

62 

0 416 

63 

0 00626 

58 

7 Dm 2 

m 3 cm , 0 07203 

59 

762 

60 Rs 

15,08,000 

61 

23900 

62 2 Km 12 m 

63 

( 1 ) 10 

, ( 11 ) 1000, 

(111) 100,000 

64 

( 1 ) 100, 

(n) 1000, (ill) 10 

65 

( 1 ) 3 816x10®, (u) 4 068xl0», 

(ill) 

8 67-10 

, (IV) 4-25 -10® 



ANSWERS 


Xlll 


VIIL e Page 159 


L 

48210 

2 

60 2 

3 

4000 


4. 

0 8701 

6 

146,800 

6 

405-03 

7 

4 16 


8 

5 0026 

9 

814 

10 

14 08 

11 

6-0606 


12 

0-0707 

13 

100 

14. 

10000 

Vmf Page 161 




1 3421 


2 80 

3 

4 09 

4 

9000 B 

250 

6 0970 


7 46 

8 

16-2. 

9 

75 

10 

1 

11 1000 

12 150 

13 

4750 

14. 

72 

5 16 

25 

16 2 5 

17 88 

18 

720 

19 

IS 4 20 

0 92 

21. 60 Kg 



Vm g Page 163 

1 9 4, 

2 

16 

3 

17 5 

4. 

16 83 


6 

7 

6 

20 5 

7 

40 02. 

8 

10 


9 

309 702 

10 

30 

11 

2 13 m 

12 

7400 m 


13 

4 3 Km 

14. 

29 Rs 40 cents , 

GO cent 

16 

23 


16 

1 41 

17 

1 29 

18 

0 81 

19 

2-97 


20 

5 193 

21 

0-25 

22 

0-219 

23 

63 


24. 

0 994 

25 

0 01 m 

26 

3-2 m 

27 

500 m 


28 

1 m , iruOT 


29 

01 

SO 

0-00 in , 

yes 


31. 3 44 

32 

I 

S3 

-0 47 

34. 

-054 

35 

0 

36 

-0-01 

37 

6-29-23 

38 

-10 


39 

0-001 

40 

1-09 

41 

1307 

42 

(i) 2 809 , 

(n) 

— 2 

10, (in) - 

-17 48 


43 

25 81, 26 


vni iL Page ife 14. ( 1 ) 5 33 , ( 11 ) 53 5 , (in) 0 535 

16 (1) 3-28 , (ii) 328, (ill) 0 0328 

16 (i) 1-29, (ii) 12*)00, (m) 0-0129 

17 6*** dccimnl place 18 0 000006 

19 ( 1 ) 10578 8 , (ii) 1 05788 , (ui) 165,788,000 

20 (I) 300, (ii) 0 0a3, (ill) 0-0003 

2L (i) 3654 , (u) 0 3654 , (iii) 0-003054 


22 

6-9 

23 50 4® 

24. 5468 



25 

Rs 1480 

26 123 m 75 cm 

- 



vm k. Page 168 

1 

5-04 

2 

16-96 

3 

91 

4. 1 19 

6 

0 312 

6 

99-2 

7 

(1) 173-08, 

(n) 25-962, 

(m) 6-0578 


8 

10 5525 

9 

1 17 

10 0 377 

11 

0 02508 

12 

1-932 

13 

1204 8 

14. 3 348 

15 

33 

16 

843 5608 

17 

91 44 cm , 

0 9144 m 

18 

Rs 48 

19 

14 

20 

2 50-29 

21 1002. 

22 

1 932. 

23 

0 10353 

24. 

0 816 

25 

745 8-21 

26 

40, 

0 4,4 



XIV 


ARITHMETIC 


27 

28 8 sg in 


28 81 9 sg m 

29 

1 16 sq m 

30 

The first 


in 

31 4 275 sq Km 


32 317 4 lbs 

83 

(i) 0-049 , 

(ii) 4-9 

, (111) 0 

000049 





34. 

(1) 2, (11) 

2 56, (ill) 76 2. 






36 

(i) 87 9 in 

, (11) 1414 ft , 

(in) 1885 ft 


36 

378 gm 

37 

3780 gm 

38 

61 6 gm 

39 6750 Kg 

40 

480,000 Kg 

41 

35 

42 

95 

43 1 


44. 

013 


Vin 1 Page 

ll71. 


20 

0, 12s 


21 

1 87 

22 

0-263 

23 

0-038 

24. 

0 0003 


26 

0-076 

26 

0 4275 

27 

2 73 

28 

0 53 


29 

0 318 

30 

7 5 

31 

38 

32 

65 

33 

Eaclis 

:0 4125 

34. 

0 075 

36 

0 474 

36 

123 


37 

0 50 

38 

205 

39 

2-003 

40 

5 


41 

0-06 

42 

0 78 

43 

0 0057 

44. 

30-25 


45 

5 49 

46 

7 376 

47 

0125 

48 

0175 


49 

36-25 

60 

21 550 Km 

61 

104G Rs 1 cent 

62 

90 

1 in , 

0-01 in 

63 

12-09 m 

64. 7 

’-or 

66 39 

66 0 7833 

67 

0-9556 

68 

2 4286 

69 

0 nil 

60 

0 5714 


61. 

1 0364 

62 

37 

63 

0 8Z 

64. 

0-09 


65 

0067 

66 

0 909 

67 

0 4087 

68 

0 0389 


69 

o-oiia 


Vin m Page 174. 

1 

1 3 

2 

1 1 

3 

23 

4. 1 7 

6 

1 6 

6 

56 

7 

23 

8 17 

9 

045 

10 

0-28 

11 

111 

12 0 67 

13 

0 14 

14. 

0 46 

15 

250 

16 0-0365 

17 

7-0-2. 

18 

0-0046S75 

19 

0 34 , 34, 1 

0 0034 

20 

1 7, 0-017, 170 


21. 

0 0365 , 0 305, 3650 22 

(i) 0-0-29, (n) 71, 

(in) 

39, (w) 6 

23 

214, rem 

90 cents 24. 

0000 

26 2 54 

26 

3-28 ft. 

27 

7 4" 

28 17*25 tn 

29 

10 8 

30 

128 

31 

0-2 

32 0*0083 

33 

80-0056 

34. 

0-2085 

36 

0 0033 

36 0*0078 

87 

1 3240 

38 

0-0365 

39 

(1) 6 329, 

(n) 0 510, (in) 

2 005 




40 

(i) 15 8 in 

, (n) 40 34 in 

41. 

45 , 0 1 ID reni 


42 

(i) 0-0007 

, (11) 0-0001 , (111) 0 0271 

, (n) 0 0022. 



Vm n. Page 179 i. 

2"J 

m 

2 ^ 


3 

4. 

11 

rr 

6 6-^ 6 


7 I1XS 


8 A 

9 

0-23 

10 3-009 

11 

8-27 

12 

0-00041 

13 

0 013 

14. 0 00052 

15 

0-000073 

16 

0175 



A^S^^^E:RS 


XV 

17 3 S7 } 18 9 ^12o 19 1 88 20 0 0013625 

21. (i), (ui), (n), (\n), (mu), (t) tormiimto, tho rest do not 
22 0 104 23 2 077 24 3 114 26 0 579 

26 7 609 27 (i) 0 4, (ii) 0 15, (m) 0 353, (n) 0 3529 

28 0 714f, 0 714 29 0 764}*, 0 765 30 0 478:t'^ , 0 478 

31 0-010T3-, 0 016 33 0 023i. 0 024 

S3 (i) 0 3, 0 0 , (II) 0 1337, 0 060} , (in) 0 ^33, 0 667 
34. (1)01,04,07 (II) 0 111 J, 0 444$, 0 777f, (111) 0 111, 0 444, 
0 77S 

35 (i) OlVt, 0 27, 0 7i, (ii) OOOOrr, 0-272iV, 0 727Tr» (»>) 

0-27,3, 0 727 

36 (i) 0142357, 0 428571, 0 714285, (11) 0 142?, 0 428?, 0 714t, 

(ill) 0 143, 0 429 0 714 

37 (1) 0 14 , (II) 0 144$ , (ill) 0 144 

38 (i) 0 29‘.4 , (11) 0-295Tr . (»>) 0-295 

39 (i) 4 153840 , (ii) 4 153?$ , (in) 4 154 

40 (I) 2-^97, (n) 2-297$f , (ni) 2*297 


41 

(i) 5 l40 , (n) 5 

148^- , (in) 5 148 



42 

2 1375 43 

0.32623 44. 3 19S75 

46 6 3245 

46 

47 

tV 48 r. 

1 

r7 

o «t 

49 

60 

(I) 0 12, (11) 0 625, (in) 0 014, (n) 0*055 


IX 

a Page 181 

1 0 03125 2 

0 015625 3 0 046875 

4. 

0 023437O 

6 0 054GS75 6 

0 0410 

7 0-0390625 

8 

0 0208 J 

9 0-23 10 

0 75 

11 0 125 

12 

0-225 

13 ' 0 625 14. 

0 375 

16 0 575 

16 

0-0C25 

17 5 3-25 18 

7 425 

19 8 725 

20 

Rs 4 71875 

21 Rs 3 96S75 

22 

Re 1 390623 

23 

Re 0 54CS75 

24 Rs 8 484375 

26 

Rs 5 5078125 

26 

£11-004 

27 £0 831 

28 

£8 767 

29 

£2 5344 

30 £5 3729 

31 

£0 1677 

32 

5 34375 maunds 

S3 4*29375 biglins 

34 

0 003125 

36 

0 430G25 

36 0 784375 


IX b Paee 183 

1 65 2 

U8 

3 185 

4. 

l5 6 11« 

6 135 7 

108 

8 lOs 

9 

9p 10 l$p 

11 7rP 12 

10 jp 

13 Rs 3 3a 6p 

14 

Rr 5 3a 

16 Rs 9 14a 

16 

Rs 2 la 3p 

17 

Rr 11 9a 

18 6n 6p 

19 

£4 125 7d 

20 

£5 14/? 5d 

21 £14 165 6d 

22 

£9 175 9?d 

23 

12s 8?tf 

24 £11 0 ll?(f 

26 

9a 



ABIIHMETIO 


XVI 


26 

Bs 6 5a 

27 

Bb. 15 9 a 6 p 

28 

Rs 5 5a 

29 

Bs 58 6 a 11 p 

30 

Rs 7 Oa 3p 


31 

0 9422 

32 

0 9333 

33 

0 3971 


34. 

0 0911 

86 

1 md 35 srs 8 

ohk 

36 

6 big 9 ( 

cot 8 clik 

37 

21 hi 28 min 48 seo 

38 

2 m 55 yds 

39 

17 seers 

40 

6 tons 11 owt 

1 

qr 

41 £31 6s Ofd 

42 

0 7969 

43 

0 326 



44. 0 0376 

45 

£4 68 6<2 

46 

£3 Is B^d 



47 14s 23 d 

48 

2s 

49 

£7 IBs 6^d 



50 15s Id 

61 

3 

62 

(1)3, (11)6 



54. 3 

56 

4238 mm 

56 

7100 m 



57 11 cliataks 

58. 

385 yds 

59 

1511 sq ohks 



60 304 yds 

IX 

c Page 186 

1 

£0*25 2 

£0 4 

3 £0 85 

4 

£0 6 

5 

£0 575 6 

£0 476 

7 £0 826 

8 

£0 075 

9 

Re 0 078^ 


10 

Re 0 166^ 

11 

Re 0-2341 

12 

Re 0 328^ 


13 

Re 0 468r 

14, 

Re 0 615ff 

15 

Re 0 67l| 


16 

Re 0-718 t 

17 

(1) £2 354| , (ii) £2 354 18 

(1) 

£3 566f , (n) £3 567 

19 

(1) £7 720^ , (11) £7 721 20 

(1) 

£4 429a-, (ii) £4 429 

21 

(1) £6 927ri, 

(ii) £5 

927 22 

(1) 

£18 040-^-. (»i) £18 041 

23 

Rs 2 547 

24. 

Rs 5 641 


25 

Rs 9 906 

26 

Rs 16 094 

27 

Rs 12 195 


28 

Rs 22*273 

29 

Rs. 11 609 

30 

Rs 17 328 


31 

Rs 29 477 

32 

£0-20417 

S3 

£3 70833 


34 

£0 46208 

35 

£1 16458 

36 

£0 37188 


37 

£0 66042 

38 

£8 51771 

39 

£0 94271 


40 

£3 71146 

41 

£0 82604. 

42 

£2 73333 


43 

£0 64688 

IX 

d Page 188 


1 

9s 

6d 

2 16s 6d 

3 

68 l^tf 4. 

11s S 

B 

13s 2|d 

: 6 9s 2ld^ 

7 

Is 9ie/ 8 

3s 10c2 9 

9s 

IHd 

: 10 £3 Is lUd 

11 

£11 28 2|d 

12 

£7 lOs 2\d 


18 

£4 68 

14 

£4 Os 

15 

£4 Os Ojd 


16 

£9 8s 7d 

17 

7d 

18 

£4 168 6d 


19 

£4 12s Sd 

20 

£7 8s 4d 

21 

18s Bd 


22 

£2. 78 3d 

23 

7s Bd 

24. 

£2 28 


26 

£0-000042 

28 

4p 

29 

Rs 4 13 a 6 

P 

30 

Re 1 3 a 9 p 

31 

Rs 7 6a Ip 

32 

la 7p 


33 

Rs 17 4 a 7 p 

37 

1 2 

7T 

38 

Rs 13 12 , Rs 13 la 

, lip 

39 

Eb'32 41, Es 

32 6 a 

7p 


40 

£25 6s 7d 
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X 

a Page 193 

1 

79000, 79 

2. 

481000 , 481 

3 

370000, 370 

4 

2 764 , 2764 

5 

0 013 , 13 

6 

3 401 , 3401 

7 

7 417 , 7417 

8 

7 472 , 7472 

9 

0 910, 910 

10 

0*00*2, 2. 

11 

0*001, 1 

12 

10*000, 10000 

13 

6*27 

14 

81 5 

15 

705 

16 

0 682. 

17 

0*0919 

18 

0*00403 

19 

4 78 

20 

8 62. 

21 

0*0182. 

22 

37300 

23 

70100 

24* 

462000 

25 

263 

26 

1120 

27 

249 

28 

16 

29 

760 


31 £3 4G5 and £3 475, or £ (3 47 db -003) 

32 41 625 tons and 41*635 tons, or (41 *63 i *005) tons 

33 3 595 miles and 3 605 miks, or (3*60± *005) miles 
34. 0*005 m and 0*075 m , or (0 07 i *005) m 

35 (i) Rs (40 76±*005), (n) Re (0 4076 i *00005), 

(in) Rs (4076 i 5), (i>) Rs (407600±50) 

36 (0 (9 347 i *(K)05) Km , (ii) (93 47 ± 005) Hm , 

(ni) (9347± 5) metres, (n) (934700±60) cm 

37 (i) Rs (74*20i 05), R8.(7420±5), 

Rs.(7 420i*005), Rs (74200±50), 

(n) Rs (74**20i*005), Rs (7420± 5), 

Rs (7 420i*0005), Rs (74200i5) 

38 Absolute errors (i) £0*018, (n) £0 18, (ui) £0*00018 Rclatne and 

ptreentago errors the same in each ease, naraelj' 0 00048 and 
0*048 

39 Absolute errors (i) 0 48 mi , (ii) 0*0048 mi , (in) 0*000(X)48 mi 

Rclatne eiror in c*ich ease, O'OOOol , percentage error 0*053 

40 471, 0*00065,0 065 41. 110 ac , 0 00011, 0 011 

42. £222000, 0 000*29, 0*0*29 43 2 77 ft , 0*00046, 0 046 

44. ^32 35 grs , 0*00*21, 0**21 


X 

3 

7 

11 

14 

16 

18 

19 


b Page 195 

6 78 4. 0*000 

3.^3 8 41 6 

23,100,000 12 27,700,000 

0 0064, 0*000512, 0 00004006 

0**25 16 Rs 1047 

£3 720*2, £0 7917, £12 7273 
Rs 10 


1 62 04 2 5 90 

6 4 375 6 4 000 

9 1000 10 0 948 

13 £150,900,000 

(i) 0*087 , (n) 0 087 
17 302 5 Km 

£17*2482, £17 48 ll^d 
20 Rs 10 


I /tie us 


h 



XVU] 


JU«THMBTIC 


X 

0 

' 1. 

18 38 

2 3 32. 

3 

49 34 

4. 013 8 

15 94 

6 38 02 

7 

7 18 

8 8 50 9 

2 50 

10 376 

11 

30 

12 8 

13 

243 

14. 3 349 

15 

2 000 

16 10 173 17 

3000 

18 50 9 

19 

0 0493 

20 30 0 21 

184 

22 3 312 

23 

1 751 

24. 4 360 28 

1846 

26 4 411 

27 

1 

28 

478,000,000 

29 

3,047,000 

80 

29,000,000 

31 

408,000,000 

32 

250,000,000 

S3 

296 in 

34. 

13 4gm 

35 

364 Km 

36 

15 65 Kg 

37 

£103,100,000 

1 38 

£12,600,000 

X 

d Page 202 

1 

S 18 

2 

17 7 

3 

0 331 

4. 

0 0299 

5 

9 62 

6 

53 68 

7 

0 47 

8 

82 56 

9 

3 406 

10 

1 980 

11. 

0024 

12 

0 052 

13 

1-290 

14. 

3 317 

16 

0 318 

16 

1 732. 

17 

2 601 

18 

0 626 

19 

0 0982 

20 

24 9 

21. 

0-0142 

22 

902 

23 

1132 

24. 

1122 

25 

44,000 

26 

41000 

27 

8 120 

28 

92 see 

29 

6032 7 ft 

SO 

£4 10s 2d 

31 

15 g6d 

82 

560, 150, 140 

S3 

(i) 1 152 miles 

, (ii) 0 868 knots 




34. (i) 0 025400 metres, 25 400 mm , (ii) 20 12 metres » (ni) 1 609 Km 


36 

69 Ks 17 eents , . 

£4. 10s Od 

37 

277 3 ou in 

38 

£665 11s 2d 

39 

£1539 



40 

£18 Is 9d,£30 

Is 

lOd , £2 lls 



X 

e Page 205 

1 

0 87 

2 

3 68 

8 

0 63 

4. 

4 41 

5 

9 35 

6 

6 73 

7 

107 

8 

0 61 

9 

219 

10 

703 

11 

344 

12 

192. 

13 

2 011 

14. 

13,170,000 

15 

£2 Is 9d 

16 

$4 8632 

17 

$772 40 

18 

4 536 litres 

19 

2 828 

20 

2000 

21 

0 00005, 0-00000 

22 

(i) 0 000013 , 

(ii) 0 0007 

m23 

695 

24 

585 

25 

10 76 

26 

119 60 sq yds 

27 

2 47 ao 

28 

16 387 on om 

29 

1 4667 ft per see 

, 1 

4667 

30 

7 233 ft lbs 
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X.f 

Page 21L 



1 

(13*08±0 015)in., 13 r 

2 

Within ±20 miles 

3 

21 83 m , 0*015 m 

4. 

19-014, 19 008 

5 

10 01 correct to 2*'^* dec place. 

6 

2 56* and 2 58" 

7 

48 5 metres, nearl} 

8 

2(X)7±-001 

9 

G100±*001 

10 

0 0045 and 0 0075 

n 

2 5i8o and 2 0815 

12 

±0 5 oni 


13 (i) To nearest 10 lbs , 1 1, Error within ±5 lbs 

(ii) To nearest 100 lbs , i e. Error ^\lthm db50 lbs 
(in) Error \vntlnn 05 lbs 
14. (I) 29 0025 and 30 1625 , (n) 28 52 and 30 72 

15 (t) 21 7875 sq cm and 22 7375 sq oni 
(n) 20 4525 sq cm and 30 5525 sq cm 
(in) 500 sq ft and 6(K) sq ft 

(iv) 215,000 sq jds and 234,000 sq jds 

16 21 » units’ figure doubtful (21*06 zh 48, nearly) 

17 44, to nearest unit (44*21 db *06 ) 

18 205, units’ figure doubtful (204 8 db 5, nearly) 

19 2 1, to nearest tenth (2*066 db *004, nearly) 

20 2 16, the lost digit doubtful (2 16 db 01, nearly) 

21 1354 0 ft correct to the nearest tenth 
22. About 4620 lbs , units’ figure doubtful 
23 About 213 lbs , units’ figure doubtfuL 
24. 8(X)*9 lbs and 790 3 lbs nearl} 

26 Between Rs 2,39,400 and Rs 3,23,400 

26 5 32 , remaining figures doubtful 

27 (i) 1 Hm , (n) 1 era , (in) 1 Km , (n) 1 mm , 3 figures 

28 £3 711458 (i) 2 figs , (ii) 5, (in) 1, (n) 6 

(i) Is 5d , ( 11 ) £371 2a lid , (in) sfd , (i\) £3711 98 2d 

29 0*03612 lbs , 252 88 grains , }cs, to nearest hundredth 

30 454 grnis nearly (453 6 db *2) 

31 (i) 25 4 mm (25 39 d: *01) (n) 2,590,000 sq m to neai*cst 10,000 

32 (i) 4 46 (±*01) (n) 14*91 (±*01) 

(in) 2325 (±3) (n ) 2*27,000 to nearest 1000 

33 (i) 2 32 metres, last figure doubtfuL 

(n) About 7920 miles, last two figs. doubtfuL 

34 About 499 scoonds (possible error ±2 seconds, nearl}^ 

35 10 4 
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XI a Page 217 

1 

0 933 

2 

0-0376 

3 

5S4 


0-293 

6 

0125, 12 6% 

6 

0 56, 56 % 7 

0 56, 

to 

CD 

0 76, 76 % 9 22 1 % 

10 

2 85% 11 

3 46% 12 

3 40% 

13 7 55% 

14 

10-0% 

16 

14a 6 p 

16 

Rs 6 14 a 6p 

17 

Ks 25 12 a 

18 

Rs 12 15a 4p 19 

Rs 9 4 a 7 p 

20 

Rs 3 3 a 4 p 

21. 

Rs 22 9 a 

6 p 22 

Rs 234 10 a 

23 

Rs 21 4 a. 3 p 

24^ 

Rs 80 9 a 

6p 25 

18s lOd 

26 

£19 Is 2d 

27 

£24 8s 9d 

28 

£3 17s 5d 

29 

3 71% 

30 

43 9% 

31 

49 5% 

32 

816% 

33 

6-26% 

34. 

22 4% 

35 

17 

86 

35 

37 

Rs 728,668 

38 

£14346 11s 6d , 

£11955 9s 6d, 

£9564 

7d , £7970 6s 4 


£3985 38 2d 





39 

43%, 35% 

40 95 3%, 

88 3%, £953, £883 


XI b Page 221 

1 . 

Rs 2194 5 a 4p 

2 

Rs 901 4a 

3 

Rs 1108 15a 9p 

4. 

£4056 6s 7d 

6 

£1701 188 Id 

6 

Rs 18 15a 3p 

7 

Rs 195 Oa 3p 

8 

Rs 1874 7 a 

9 

'RsOOI 11a 

10 

Rs.60 14 a 9p 

11 

Rs 3 Oa 6p 

12 

£734 7s 9d 

13 

£2737 48 od 

14 

£40 4s 2d 

16 

£6 Us 4d 

16 

£1 

17 

£12 19s 9d 

18 

Rs 35725 11a Ip 


19 Rs 1511 

13a. 4ip 

20 

£1144 Os 11<; 

21 

£10 11s 6d 

22 

£41 48 2d 

23 

£36 4s lOd 

24. 

162 Rs 13 cents. 

25 

Rs 13 2a 

26 

Rs 14019 14a 2 p 


27 £7427 68 lOV 

28 

Rs 13808 10a 8p' 


29 9 hrs 35 

'34" 


30 

43 Kg 175 gm 

31 

£6 38 3d 

82 

1094 

33 

29 739 

34. 

27 ft 4 5 in 

35 

103 Kg 


xn a Page 224 l 4da>s 2 20 mm 

3 3 lira 4. 1 day B 9 36 a m 6 66|- min 

7 lyhrs 8 _^!Linm 9 22-da3'B 

mil n-m 

10 5i®x days , of the Mork 11 ~da}s 

12 ^ SOdays, jBSOdajs 13 SOdajs 

14. A 75 daj's, JB 60 daj's IB A 2s 6d , B Is 6d , 06d 

16 ( 1 ) 12 hrs , ( 11 ) 12 lire 

2 73J 

6 40 


XIL b Page 227 1 . 44 

4 . 2^ B 15 


3 11 

7 3 
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8 6f 9 3 

12 3 f?eo 13 SO 

16 4 hrs , 14 miles from A 

18 6 hrs 19 1 4o p m , 

20 12 o’clock^ 12 miles 

23 6 mim 


10 1 mm IL 33 yds 

14^ 5 sec 15 224 yds 

17 2~ hrs., 11^ miles 

13'g' miles, 16^ miles 
21 4^ see 22 27"^ sec 

24. llj sec 


XU. c Page 229 i. 5 ft 2 m 

2 48 IS tons, 422 tons 3 £432 4. 2s 

6 £94 ISs 4<f,£103 6s 8d 6 80 

7 623S j ds., 21^ mi per hour, very nearly 8 16 7 yrs 

9 18 1 10 638*9 miles, 23 1 knots, 24-2 knots 

11. 1 o2 in , 2*23 in 

12 (i) 0, 176, 352, 628, 704 yds , (ii) 176, 352, 528 704, 880 yds 

Average resnlt=^00 yds 
s=2200 yds 

XII d Page 232 i (i) 16 tV, (u) 49rVpast3 

2 (i) 49x\' , (ii) 16^^ past 9 3 16*i^^ past 6, 49xx^ past 6 

4. lOxx p^ist 5, 43xx pfl^t 5 6 25xV » 81*;|^ past 7 

6 OjVj 12' past 2 7 24', or SOj^^ past 5 

8 225 yds 9 3 to 8 10 5 to 13 

11 8 of the former vrith 10 of the latter 12 2 ^ds 

13 10 yds 14 8 J yds 16 24 

16 20 17 42 18 176 yds 

19 In 3 min , when one has ^i^alked 330 yds and the other 396 yds 

20 6x yds 21 5j min 22 A, 10 yds 

23 6 mi per hr 24. 440 yds , 4|- yds per sec , 45^ yds per sec 

25 22 nil per hr , 2 mi per hr 26 5 mi per hr 27 36 miles 


xn e Page 235 l A 45 yrs , ,5 48 ^ts. 

2 A 16 yrs , £25 yrs , C710yrs 3 SilkRs 6 12a ,LmenBe 1 2a 

4. 140 at 14 a , 60 at Re 1 2 a 6 ISO, 205 6 40 

7 30 8 360 9 55 10 10 p m , half-wa} 

11 7 miles 12 15 miles from A’s starting point , 3^ hrs 

13 2^ miles 14. 1^ miles 15 58 miles 

16 60 miles, 5pm, 10 pm 17 2pm or 3 40 pm 

18 2 hrs , + 18 must be changed to - 18 



XXll 


AKITHMETIO 


19 (i) 12' after A starts , 1 mile from Bath 

(ii) 42' after A starts , 3 t miles from Bath 20 5 miles 

21 5 hra from the start 22 9 parts of milk to 1 of water 

23 G gallons 24 45 min 25 2 miles an hour 

26 12 noon , 125 miles from Bristol 27 5 miles 


Misc Ex III Page 238 

1 

6s Sd 1 

6s lOd , 

6s 

5c; 

2 

Rs.4 8 a , Bs 5 



3 

20,430 tons 


4. 

]« 3d 

5 

Rs 42 2 a 6 

252 96 

7 

£3 Iff 

6c; 


8 

3ff Ifd. 

9 

17 ft , 2 hrs 68 

min 


10 

30 gallons, 6s 



11 

274 3000, 13 6 


13 

6 yds 2 

ft 

15 

Rs 

34 

0 a 6 p 

16 

Rs 392 8 a 


17 

46 424, < 

5 80 o 

r 

ir 



19 

21 ft 9 in 


20 

Rs 52 13 a Ip 

21 

44 

fr 1 

Sc 

22 

£244^=£244 8« 

11c; 

23 

268p 

m 

24. 

£3 

8s 

Sc; 

25 

Till he 18 65 yrs 

old 

26 

2 min 

15 secs 

27 

£1 

4s 

11c; 

28 

Ko loses 8s 6d 



29 

Rs 483 

12 a 





SO £5327 2$ gained 31 2 1635 Kg and 2 1723 Kg 

82 79900 38 90 miles 34* G and D by 264 yds 

35 18 min , ly miles 4 miles , and 42 mm from the start 



PAET n 


xm a 

Page 245^ 

1. 

19 

2 

23 

3 

29 

4. 

31 

6 

37 

6 

43 

7 

48 

8 

59 

9 

5S 

10 

73 

11. 

193 

12 

232 

13 

140 

14. 

309 

16 

741 

16 

708 

17 

905 

18 

1679 

19 

4321 

20 

3702 

21 

1003 

22 

20515 

23 

92829 

24. 

34021 

26 

(i) 534o616 , 

(11) 105616 


27 

4297 


xm. b Page 246 

1 34 

2 

45 

3 

0 79 

4. 

017 

6 

2 71 

6 

6 42. 

7 

7 01 

8 

31 6 

9 

9 99 

10 

34 91 

11 

2 403 

12 

0-0374 

13 

3-083 

14 

23 605 

16 

0 01263 

16 

17 453 

17 

52-00? 

18 

260 04 

20 

0 018496 

xm c Page 249 


1 

1732 

2 

2-236 

3 

2 449 

4. 

3 162 

6 

2 646 

6 

1 581 

7 

0 686 

8 

0-265 

9 

0 714 

10 

0-2-26 

11. 

0 379 

12 

15 349 

13 

11 535 

14. 

4178 

16 

17-029 

16 

0 766 

17 

If 

18 

ijV 

19 

2f 

20 

10 

TT 

21 

6-^ 

22 

■3157 

23 

1 00 

24. 

334 

26 

0 354 

26 

1 183 

27 

0 845 

28 

2 057 

29 

1-029 

30 

0 853 

31 

1 581 

32 

3-953 

33 

0-23769 

34. 

0 189736 

36 

0 60698 

36 

1-751846 





xm d. Page 251 


1 

1 1647 

2 

6 7082. 

3 

0 7071 

4. 

2 3094 

6 

19 5959 

6 

0 8165 

7 

3 7796 

8 

7 6378 

9 

0-2887 

10 

0-2041 

11 

0 2079 

12 

1 3660 

13 

3-2361 

14. 

0-2679 

16 

6-0379 

16 

22 1803 

17 

24 

18 

102. 

19 

0 051 

20 

2 71 

21 

644 
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AKITHMETIO 


xm e Page 253 i 2S9yd8 

3 43S cubits 4. 1458 yds 

6 ( 1 ) 324 , (ii) 325 , (in) 19 74 

8 30 min ^ - 9 63 8 ft , 191 4 ft 

-11 —18 ft " 12 12 min nearly 

14 (i) 314 16 sq cm , (ii) 17 7 cm 16 

16 5 64 cm 17 39 9 cm 


2 105 ft 

6 510 m , 721 m 

7 Rs 33 12 a 

10 £104 108 

13 6600 sq yds , 81-2 yds 

(i) 35 5 sq in , (ii) 43 3 sq in 
18 344 metres per see 


XIV a Page 267 

3 42 sq ft 4. 20 sq ft 

99 sq m 8 47 56 sq^ m 

17 5 cm 12 14 ft 

6sq 3 ^d 8 2sq ft 36sq^’3n 
1 sq yd 1 sq ft 81 sq ^in 
Bs 16 10 a 19 £4 


7 

11 

14. 

16 

18 

21 

26 

27 


1. 98 sq ft 2 143 sq ft 

6 162 sq ft. 6 llG^sq ft 

9 101 6 sq m 10 54 yds 

13 3 big 15 cot 

16 3 sq yds 5 sq ft 16 sq in 

17 3 sq yds 1 sq ft 64 sq in 

10s 20 '^29 Rs 70 cents 


£1 9s 4d r>22 la* 23 4 a 24. 16^ ao 

1 89 ao 26 9 sq big 15 sq cot 5 sq olik 

47 ao 12^gun 4 a 28 3 big 6 cot 4 ft 20 23 oh 45 ILs 

^ ^ 16 6 a 6 p 31 ( 1 ) 5 957 Ha., (ii) 15 ao 

32^ £21\ 5s , £5 33 2 big 4 cot 


34. £149 4s 6d 


35 

39 


1029 36 Rs 50 10 a 37 24 ft 6 in 38 1 ft 3 in 

Length of tile must be parallel to 'width of floor , 6s Sd 

549 , 540 hole, 9 divided 
44 3904 

47 ms79j9a.(^ 

128 

2 28 yds 1 ft 

B.* 8 , £9 , u 
188 , ISf^ sq ft 
I 3 sq ft 9 Us 60 


40 

2132, 41 


41 549, 

42 

232 sq yds 


43 Rs 14 10 a 

46 

78 sq yds 


46 Rs 736 14 a. 

48 

1728 tiles, 288 boaids 49 £570 

Xnr 1) Page 263 


1 40 yds 

3 

13 ft 6 in 


4. Rs 300 

•'e 

Rs 62 8 a 


7 36 yds , £9 

8 

(i) 90 sq yds 6 

sq 

ft , (n) 128 sq 3^d8 

10 

Rs 52 14 a 

11 

(i) 13 sq yds Isq 

12 

Rs 2 4 a 

13 

10 14. 12 

16 

£2 38 3d 

17 

10 ft 6 in 


19 Ro 1 U a 


20 Bs 652 


16 

18 

21 


£3 , 

46 sq ft. 
131 sq ft. 


XIV C Page 265 1 (i) 533 sq ft , (n) 6s 2|d , (m) Is Sd 

2 (i) U 08 m , (u) 46 ft 2 in 3 10 1 ^ds 4. £100 11s Sd 

6 £J 12s^^d 6 1561 6 ao 7 20 sq cm 

8 4 ways ^^690, 4410, 810, 90 9 Rs 41 ^ a 

10 Rs 37 H a 6 ^ - 11 4 ac 0 r 2 p 12 11 m 73 cm 
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13 

C^■) 

sq m 

14. 

£5 

16 

16 

028 

3sc[ ft 

17 

008 sq 

jds 

19 

£4 

13g 4(i 

20 

Rs 171 


22, 

107 

o sq ft 

, 65 sq ft 




2^ 2G63 R& 2o cents 
27 15 in , 12^ in , 30 sq ft 


25 GS2 G ac 


(i) 10 18sq ni , Ks 40 5n 5p 
18 Es 116 10a 9p 
21 15 sq in 

23 110;^d8 

26 171 jds 

28 £02831 4s 


XIV d Page 270 

1. (i) 16 cu ft , (n) 63 ciu ft , (ui) 60 ou ft , (iv) 162 cu ft 

2, 121 5 sq ft , 01 125 ou ft 3 90 cu jds 


4. 

36 cu ft 


5 (i) 3 cn m 

, (n) 720 cu I 

C 

4 m 7 

15m 8 150 lbs 

9 40 mds 

10 

IGSsq ft 

11 

2 ft 

12 

1 ft 6 in 

13 

10 sq \ds 

14. 

25*52015: inds 

15 

93 tons 

16 

GsnG25 gallons 

17 

133 12> 

18 

3186 lbs 

19 

8640 

20 

12 sq ft 

21 

12 ft 

XIV e Pago 273 



1 

21 42 Kg 

2 

(i) 18 7o gin , (ii) 27 

648 gm 

3 

2 6 tons 

4. 

1275 lbs 

5 

3030 tons 

6 

117 48 Kg, 258 lbs 

7 

10 cm 

8 

218750 litres 

9 

60 cm 

10 

2a3 lbs 

11 

240 cu in 

12 

327 cu in 

13 

Cnpaeitj 819 cu 

in , 

^fatcnal 301 cu in 


f 

14 

llfhre 

15 

110,000 gallons 

16 

25 cm 

17 

■Jut , Es 3 

11 a. Op 18 13 cu ft , 

. 15438 lbs 

19 

4^ in 

20 

1105 

21 

78 

22 

27000 blocks , 10, roughh , £11 14e 6d 


23 39 

24 

400 acres , 15 sq 

nil 

25 2 JO da} 6 


26 

2,374,000 


27 266 m. 


XV 

a Page 279 


9 36 


h* 

O 

1— > 

I'O 

o 

11 

(i) and (n) 6 , (ni) and (n ) 17 , ^ ) and (vi) S7 


12 

10 mi 


13 13 nn 


^ 14. 10 nil 

XV b Page 281 


CO 

11 

II 

R 

r-t 

3 

(-6, 0), (0, 10) 


6 The three lines arc paiallcl 6 A stnight lino through the ongiu 

7 A circle ^\hosc nduis is 5 units, and whose centre is at the origin 


-5 


XV c Page 283 i r^4, y=0 
3 (i) 3 , (ii) 1 3 nearly 4 25 , 


2 fl:=2, y=l 

5 26 nearly , 1*28 



XXVI 


arithmetic 


XV, d Page 289 ® 27 S and 43 3 millions 


8 

3 So in , 17 6 in 

9 

54 5” F , 86 9* F 

10 30 5 , 5 9 

11 

h 1 in , 24 375 oz 

12 

£2 IZt, £3 Ss 13 

Rs 17 , Rs 36 5 

16 

36, 32 a, 79 

16 

30 4 cm IS lbs 


17 

P, 30700 , Q, 42,000 

In 1883 , 45000 m each 

18 45 96, 39 40 


XVI a Page 294 x t 2 * 3 ^ i J 

7 The second, the third , (i) 54 5 %, (n) 03 6 %, (in) 45 5 % 


8 

( 1 ) 35 32, ( 11 ) 72 35, (in) 7 

4, 

(Jv) 5 2 



9 

20 33 

10 

12 7 

11 

4 3 

12 

9 20 

13 

8 9 

14 

16 

16 

ol 

16 

19 3 

17 

(1) 8 8, 

(li) 11 3 

r On) 7 0 

18 

llie first , 

10 

9 

19 

1 

C 1 J 0 0 

■5, JSOnn , 83 in 





20 

11^ mi to 1 in , - 

ro4 ooo> ™ » 

43 mi 



XVI b Page 298 


1 

45 

2 

765 

3 

Bs 24 

4. 

Rs 2 8a 

5 

£3 173 

6 

1 05 Kg 

7 

221 

8 

21 

9 

-5 175 

10 

1 

11 

45 

12 


*13 

0126 

14 

if 

a 

16 

21 

16 

» 

s 

17 

0 91 

18 

a-lfi 

19 

Bs 45 

20 

252 m 

21 

0 24 tons 

22 

945 mi ' 

23 

£5 8^ 

24. 

2750 ni 

26 

132 fr 

26 

0 061 

37 

1018 Kg 

28 

2067 m 

29 

219 gals 

30 

449 8 lbs 

XVI c Page 301 

1 

( 1 ) Rs 22, (n) 

9 tons , (ill) £0, 


{iv; 1 19 Km , 

(%) Bs 16 4a 

, (m) 1 lb 14 oz 


2 

Bs 132 

^ 3 

333 mi 

4. 

9 in 


6 39 ^a 3 s 

6 

324 In 8 

7 

7^ niin 

8 

Rs 78 12a 


9 00 5 ds 

10 

25 knots 

11 

3 min 

12 

( 1 ) J^S ICa , (n) Sjd per lir 

13 

(i) 4i^nii 

, ( 11 ) 4 hrs 12 mm , i 

(ni) 

to 

14. Rs 20 

16 

132 Kg 

16 

£187 lOs 

17 

Rs 840 

18 

31 cn-l 

19 

545 mi f 

Six mi 

per hr 

20 

131-22 oz 

21 

130 6 m 

22 

34 55 m 

23 

296 

24. 

170 

26 

0 40 oz. 

26 

20 2 mi 

27 

2 mi to 1 in 

• 3 

8 in , 5 1 mi 



28 

15 8 mi 

to 1 in , 

1 001 oija* 



29 

710 lit., 

710 Kg 


30 

8 mm 



XVI d Page 304. 

1 Rs 263 

4a 

2 

£96 Bs Id 

3 

£121 2« 

N 4. 

18 o\rt. 3 qr 

6 lbs 

5 

65 nil 

6 

Rs 2 13 

a 7 

2 hrs 

8 

39 

9 

49 



ANSWERS 


xxni 


10 

80 

11 

33 mi 

12 

£1 2s 2£Z 

13 IScMt 80 lbs 

14. 

2 tons 8 cw 

t 0 qr 24 lbs 

15 

Rs 40 4a. 

16 12 a 

17 

4s Id 

18 

Rs 85 6 a 

8p 


19 £105 15s 9<Z 

20 

Rs 937 8 a 

, Rs 37 8a. 

22 

Rs 1530 14 a 10 p 

23 

Rs 4670 3' 

i 

Zi. Rs 2S4S 

25 

Rs 57 8a 

26 

£2500 


27 £745 

Is S^Z 28 

Rs 5236 

29 

£640 

30 

£580 13« 4d , £663 7« 10«Z 

31 £628 10s 

32 

3 5 in , 15 

mi to 1 in , 7^3 

nnx 

33 

Rs 3524 

34. 

3 hrs. 


35 Rs 306 6a 

6p 36 

Rs 1233 

37 

825 gm 


38 £999 


39 

No gam or loss 

40 

1 4 Kg 


41 129646 lit 

42 

0 78 cu in 

XVI e Page 

314. 


7 

(1) 179 , (11] 

|Rs 61 

8 

(i) 11 4 litres , (u) 4 6 gals 

10 

(i) 54 1 grains , (ii) 0*2 gnm 

11 

2300 3 ds 



12 

50 25 cm , 

12 7 cm 

13 

Rs 7'lla , 

Rs 

21 15a , Rs 

52 10a , 62 daj 

s 

14. 

27 3, 44, 53 2 nii per hr 

15 

£2, £2 Ss ; 

, £3 4s , £3 129 

17 

Is 5ef , 29 , 

Ss 

8d , 5 hrs 


18 

90, 72. 

XVI f Page 

317 

1. 

320 sq ft 

2 3^ maiinds 

3 

45 mi 

4. 

Rs 12 

5 

X ton 

6 lllhs 

7 

12 '\\ks 

8 

Rs 2700 

9 

Rs 11 4a 

10 10 

11 

Rs 384 

12 

24 

13 

11 men 

14. (K) men 

15 

28 da3"s 

16 

2S \ daj s 

17 

Rs 100 

18 13 wks 

19 

£39 79 3d 


20 56 

21 

( 1 ) 5 6, (a) 11-2, ( 111 ) 40 

22 

1000 men 

23 

28 da^s 

24. 

38 6cr 

25 33 6 

26 

5y hrs 

27 

34 mi an hr 

28 

English , 

£8000 

XVLg Page 

321 

1 Rs 

24, Rs 56 2 

114 mi , 209 mi 


3 90 mds , 112j mds , 247^ nids 

4. Rs 119, Rs 13G, Rs 153** 6 £5 Stf , £6 lo^ , £8 2e 

6 60 6 ^ds , 90 9 jds , 151 5 }ds 

7 25 Kg , 45 Kg , 50 Kg , 60 Kg 8 Rs 550, Rs 880, Rs 990 


9 

11 

Rs 30, Rs 20, Rs 15 
£3 78 6d , £5 8s , £8 2s 

10 

176 seers, 198 seers, 55 seers 

12 

Rs 15, Rs 20, Rs 22 8a , Rs 24 


13 

1 60 Km, 1*25 Km , 2 15 Km 

14 

139 gm , 324 gm , 537 gni 

15 

26'0 m , 43 3 m , 50 7 m 

16 

67 5 3 ds , 94 5 yds , lOS 3 ds 
litons, 18i% 50%, 31 }% 

17 

30, 48, 72 

18 

19 

153 m , 102 m , 34 m 

20 

88 ft , 120 ft , 130 ft 

21. 

£33 2s , £41 7fi 6d , £91 Os 6tZ 

22 Rs 400, Rs 240, Rs 160 


23 4 25%, -533^%, (7415%, Rs 6250 



XXVlll 


AEITHMETIO 


24 Rs 12750, Rs 15750, Rs 22500, 25 % 

26 £31 58 , £41 5s , £52 10s , 2s 6d! 26 17s , 13s , 10s 

27 33900 grs 28 864 gni 20 298 gm 

30 3 53 Kg 31 ^ £42 78 , R £18 3s , <7 £12 2s 

32 ^ Rs 5 10a , R Rs 9, (7 Rs 6i 

33 j 4 Rs 5 13a 4p , R Rs 2 5a 4p , CRs 4 5a. 4p 

34. .4 £42, R£56, G £48 36 20 212 19 

36 A £170 138 4d, R£153 12s, <7 £59 14s 8d 

37 Rs 750, Rs 850 38 Rs 2025, Rs 2250, Rs 2812 8 a 

39 A Rb 9300, R Rs 465, (7Rs 5812 8 a 

40 .4 Rs 3360, R Rs 4200, 0 Rs 2100 41 6 or , 9 oz 

42 42 lbs , 16 lbs , 20 lbs 43 £486 13s 4d , £730, £2433 6s 8d 

44. 49, 56, 105 46 7 5 4 , 1 4 lit , 1 lit , 0 S lit. 


XVI h Page 327 i 4 5 m 

3 250 sq cm 4 

6 10,125 sq yds 6 

7 (i) 16 ft , (ii) 258 ft , j=16 1 x<s 8 

0 9 om , 6 Om , 4 725 Kg 10 

11 78 12 302 4 ou in 

14. lOd 4;'' 16 /Rs 27000 


2 42 ft. 

22 0 cm 9 153 9 eq cm 
2587 sq mi 
0 41 lb , 11 07 lbs 
2 5 lbs 9 oG lbs 
13 The second 
16 0 01538 gm , 13 5 % 


17 2^ in 


18 


y=^a:r 


7 56, 10 50 


C (in inches) 

1 

T 

1. 

3 

T 

1 




1 ^ 

S (ni tons) 

0 1 

04 

09 

1 6 

25 

36 

49 

04 


20 (i) 1 02 lbs per sq ft , (ii) 28 mi per lir 


Miscellaneous Examples lY Page 331 


A 

1 

(11) T 


2 

£37 

5-1 S^d 



3 

The tram 


4. 

10 56 in 



6 

2704 tiles, 3344 i 

Bq in 

G 

3=> 7 

11 13 

37 

B 

7 

Rs 280 6 a 9p 

8 

If 


9 

£7 11s 4<f 

*• 

10 

391 fr 

11 

15s Id 


12 

114 da}s 

C 

13 

lOj seers 

14. 

0-28845 

16 

13 ao , £253 10s 


16 

0 727 

17 

10511 Kg 

18 

700 yds 

D 

19 

Lighter 


20 

£39 

19s 9|d 


21 

29172 xl7==8430708 

22 

15a 

and 10 a 


23 

£16 


24. 

RRs 35, CRs 23 




ANS^^^SRS 


XXIX 


E 

26 

Rs 5500 

26 

18 da^s, 12 days 


27 

0-251875, 0*2511^ 

28 

50%, 16%, 13% 


SO 

First 59 , Third 3s 6d 



F 

31 

(i)t. dOi 

32 

384 


33 

Man 8a , Boj 4a 

34. 

Rs 40 14a 3p 


36 

£7476 105 

36 

113 grains 


G 37 32 , 7, 11, 17, and 2^, 7, 13, 17 KG F =119 

38 G 8 oz. 39 5 fr 44 c 17s 2d 

4L 57 nearly 42 363 men 

H 43 10 Kg , 8 Kg , 11 lbs , 38 lbs 

44. A £173 7s 9dy ff £140 IO 5 Cd , <7 £96 Ss 

45 9 46 1123 47 £187 os 7d 48 30 

I 49 IS sq in 60 Ks 30 1 a , Ks 48 9 a , Rs 53 3a 

61 21 da}s 62 12 a 63 GO mi per hr 64. Rs 229 

J 66 4 735, 12 3125, 5 1323, 7 82 , 30 66 {i)t, OO A 

67 132 sq jds 4 sq ft 68 22^ weeks 

69 2 11 Kg , 4 Kg per sq cm , 32 60 Rs 300 

K 61 £294 7s 3^ 62 7 63 210 00004 

64. (i) 3 mi per hr , (ii) 4-j hrs 66 61 litres 

66 3 mins 31^ sees 

L 67 3a Op 68 £134 2s 8d 69 Rs 4840 



70 

25 in to 1 mile, 62 5 sq in 

72. Rs 3 

10a 

M 

73 

£235 08 Gd 

74 

10 dajs 



76 

A Rs 981 9 a 

, B Rs 2944 11 

a , CRs 3926 4a 



76 

6 3 sees , 31 5 

i secs 77 

1 ft 2 in 



78 

62, Re 1 12a , Rs 3 12n 



N 

79 

2-2 lbs 

80 31 oz. 

81, 1^ miles an hour 


82 

20 miles 

83 88 > ds , 

22 mi per hr 



84. 

2 S3, 4 95, 12 

16, 5 5 



0 

85 

123, 93=103 

-16+3 

86 4 ft 

87 138 


88 

Rs 2 6a 9p 

89 1 m 

85 cm , 1 815 m 

and 1 885 m 


90 

(i) 44 sq ft , 

(ii) 164 gm. 



P 

91 

54 





92 

(i) Rs 652 8a 

, (ii) Rs 64 15 

a 6p , (ni) 24 mi 

1265 1 ds 


93 

Rs 39 8 a 

94 1 in 

to 22 miles 

96 2 brs 


96 

6pm, 48 mi 

from London 

At 4 and 8pm 




(i) R 4 mi behind A , C G mi 

behind B (ii) 4 20 p m 



XXX 


ARITHJIETIC 


XVH a Page Sfl. 

1 ( 1 ) 28 6%, (11)16 4%, (m)29 4%, (xv) 624%, (v) 63 3% 


2 

(1) (”) 

TV* 

(in) 

(iv) ^ 

8 14% 

4. 28-J% 

5 

25% 

6 li% 

7 

Re 1 12a 


8 Bs 4 8a 

9 

Bs 15 12a 

10 

Bs 42 12 

a 11 

Bs 41 2 a, 12 

Bs 116 8 a 

13 

20% 

14. 

16% 

16 

8% 

16 

4^% 

;7^o% 

18 

7 66% 

19 

60 7% 

20 

3 30% 

22 

£22 

18s 5d 

23 £79 Os 7(2. 

24. 

£29 10s lOc; 

25 

£2 10s 


26 £6 

0^ 6cf 


27 

£46 5s Id 

28 

(i) £9 Is 

, ( 11 ) £86 9s 

lOd 

29 Bs 125 

30 0 69 % 

Si<^15•2% 


32 268 

, 67 

% 


XVn b Page 

m. 


1. 

Rs2400 

2 

13,272 

8 

67,000 

4 

108,290 

5 

6a 9p 

6 

14s 7d 

7 

142,800 

8 

£560 

9 

Bs. 80,000 

10 

Bs 1,25,625 

11 

172 425 Km 

12 

3 71% 

14. 

4% 



16 

Olives, 35 lbs 

per 

ao , 8% 

Ciuranta, 2083 

lbs perao , 3% 


Figs, 1154 lbs 

per 

ao. 1% 





16 

21%, 27%, 10%, 

42% 

17 

67%, 66%, 

65%, 

66% 

18 

The former 



19 

15%, 15%. 

11% 


XVn c Page 347 

1 

20 % gain 

2 

13j%loss 

3 

10% loss 

4. 

12^% gam 

5 

20% gam 

6 

£6 

7 

68 2d 

8 

67 Us 60 cents 

9 

12 

Bs 10 2a. 

Bs 72 

m^5% 

^ Bs 7 2a 

11 

14. 

22%% 

Bs 3 

16 

(i) 8 4 % gain , (ii) 13 

7% loss, (ill) 12 

5% gam 

16 

12% gain 

17 

Bs 8 12a 

18 

15% gam 

19 

21 % gam 

20 

20 % gain 

21 

Bs 6 4a, 

22 

Bs 12 8 a. 

23 

£16 ^ 

24. 

Bs 72 So. 

25 

Bs 65 10a 

26 

Is Ojc? 

27 

£18 138 4d 

28 

3s 4(2 , £28 16s 



29 

28 

XVn. d. Page 350 


1 Bs 440 

2 

21s 

3 

Be 1 11a 

4. 


5 

20% loss 

6 

7% loss 

7 

5% lost 

8 

Bs 6 14a 

9 

Be 1 14a 

10 

8% 

IL 

29 6 % gam 

12 

12% 

IS 

£415 - 

14.. 

Bs 37 8 a 


£33 68 8d 

16 

Bs 46 14a. 

17 

14s 8(2 

18 

2^^ 

48s 

Bs 2100 * 

1% 

22 

Bs 693 
£4 3s 4(2 

20 

23 

£4 lOs 
£5 



ANSWERS 


X\M 


24 

48 dd 

25 Rs 50 , 

25% 

26 10% 

27 

®/ 

^/o 

28 20% 



29 

(0 88 3d f 

(u) £1 17s lit/ , 

(m) £10, 

(!') 48^% 


XVIL e Page 353 1 80,000 Births 8800, Deaths 3200 


2 

12% 

3 

25% 

4. 

Rs 20736 

5 

5 

G 

Tls 3037 Sa 

7 

£134 5s 

8 

88% 

9 

67i% 

10 

33 J% 

11 

5% 

12 

25% 

13 

£1 133 ?lt/ 

14. 

2 3 

15 

11 80 

16 

66% 



17 

£14 G nnllions, 

71 7 millions 

18 

£24 

19 

J of a seer 

20 

Rs 200 

21 

Rs 300 

22 

£1 10s lOd 


jt 

23 

9 

Cl 

24 

Ii equal quantities 

26 

Rs 180 

26 

19%, 77% 

27 

28 6%, 26 0% 


28 

8 2%, £20 


xvni a Page 358 l Rs 36 2 Rs 90 S Rs 420 


4. 

Rs 84 6 

Rs 40 Sa 6 Rs 405 

7 Rs 16 12 1 

8 

Rs 38 4 a 9 

Rs 234 10 Rs 29 Sa 

11 £117 108 

12 

Rs 38 4a 

13 

£75 lo, 9t/ 

14 

£48 1S8 

15 

£404 lOs 3tf 

16 

£61 la, lit/ 

17 

£538 68 Sd 

18 

£44 5» 5d 

19 

£313 4s 

20 

£228 98 4d 

21 

£8 3s 3t? 

22. 

£166 6s Gd 

23 

£271 108 lOrf 

24. 

Rs 1953 7 a 9 p 

25 

Rs 1284 13a 3p 

26 

£10 68 8c/ 

27 

12 Rs 35 cents 

28 

Rs 44() 2-a 8'p 

29 

6350 Rs 65 c^ts 

XVni b Page 361 


1 Rs 761 4a 

2 

il853 78 

3 

Rs 1748 4 a 

4. 

£253 11s lid 

5 

£1702 168 

6 

£860 85 5d 

7 

Rs 411 10a 

8 

Rs 222 14a 9p 

9 

Rs 385 9n Op 

10 

£791 10s 9d 

11 

Re 1 6 a 9p 

12 

Rs 2'Oa 3p 

13 

Rs 65 15 a 6p 

14 

Rs 7 10a 9p 

15 

Rs 10 6a 

16 

£415 ISs lOd 

17 

£513 78 Icf 

18 

£2473 I4e Id 

19 

£140e^^s 3d 

20 

£407 98 

21 

Rs 1268 12 a 

22 

£204 138 2d , £301 I8a Sd 

23 

Rs 632 15a 9p 






XVm c Page 363 l. Rs 300 2 Rs 450 S Rs 2700 


4 

Rs 250 6 

£126 

; 13s 4d 

6 Rs 137 8 a 

7 

£443 68 Sd 

8 

Rs 75 

9 

Rs lono 

10 

Rs 800 

11 

Rs 750 

12 

Rs 700 

13 

£5400 

14. 

£485 

16 

£200 

16 

£230 6s Sd 

.17 

Rs 1351 

1 a 9p 

18 £237 


19 £1076 

20 

£310 16s 

21 

£1778 

22 

10 }TS 

23 

5 JTS 

24 

8yrs 

25 

4i jrs 

26 

3t^ts 

27 

4yrs 

28 

8 jrs 

29 

4 jrs 

30 

2j}ts 

81 

103 days 



XXXll 


ARlTHMEXrC 


33 

100 daj'S 33 

112 days 84. 3% 


85 6% 

86 

3\% 87 

6% 38 4^% 


89 3-1 % 

40 

27% 41 


% 42 4% 


43 8% 

44. 

353% 46 

6 76 % 46 £2057 


47 

(i) £236 7s , (ii) £65 

6s 48 240 da^ns 


49 

Jan 9^** BO 

£1500 



XVm d Page 368 



1 

Bs 20 3a. 3p 

2 

Rs 02. 5a 3p 

3 

Bs 28 10a 3p 

4 

Rs 6 6a 

5 

Bs 5 8 a. 3 p 

6 

Bs 51 I4a 9p 

7 

Bs 12 2a Op 

8 

Rs 14 9a Op 

9 

£14 13s lid 

10 

£1 98 4d 

n 

£23 28 8(f 

12 

£13 9s 2d 

13 

£39 9s 6d 

14 

£.37 6« 8d 

15 

Rs 27 12a 

16 

£18 10^ 

XVin e Page 370 

1 

Bs.3 Oa 3p 

2 

Bs 28 9a 3p 

3 

Bs 4 2a 3p 

4. 

Bs 3 5a 

6 

Bs 11 8a 9p 

6 

Bs 313 10a 6p 

7 

£1899 7s 8d 

8 

£3646 58 Ud. 


£737 Bs 3d 

10 

£1024. 13s 9d 

IL 

4% 12 2\% 

13^ 

9 months 

14. 

4 months 

16 

6% 16 10-26% 

XVni f Page 372 

1 

Bs 220 8 a 

2 

Rs 2704 

3 

Bs 3978 6 a 

4. 

Rs.4051 11a. 

5 

Bs 811 13a 3p 

6 

Bs 4011 2a 9p 

7 

£18 7s 3d 

8 

£53 Is 4d 

9 

£90 19s lid 

10 

£558 18s Od 

11 

£373 19s 3d 

12 

£516 15s 

13 

£1371 3s lOd 

14. 

Bs 533 

16 

Bs 5384. 7a 3 p 

16 

Bs4890 10a 

17 

Bs 5266 6 a. 6 p 

18 

Bs 7702 14 a 

19 

£5478 4s 6d. 

20 

£1762 9s 8d 

21 

£260 2s 6d 

22 

£580 3s 3d 

23 

£325 5s 4d 

24. 

£239 17s 2d 

25 

Bs 54 11a 3p 

26 

£340 Is 8d 

27 

£674 17s 4d 


28 Rs. 17104 7a Op 

29 

Rs 106408 3 a 6p 

80 Rs 262 11 a Op 

31 

(I) 10-250%, (11) 6 095%, (ill) 2 624% 



XVm g Page 376 

1 

Bs 410 9 a 

2 

Bs 982. 9 a 

3 

£1104 2s 3d 

4 

£279 

5 

£312. 

6 

£3000 7 

£4750 8 £3300 

9 £250 

10 

Bs 266 11a 3p 

11 

Rs 770 16 a 6p 

12 

Bs 1830 4 a 6p 

13 

Bs 5600 

14. 

Rs 3600 

35 

Bs 280 12a Op 

16 

Bs 19512 

17 

Ba2600 

19 

£317 

20 

33,600 , 30,000 

21 

374,600 

22 

£15 4s 

23 

£9 17s 2d 

24. 

£18 6s 

25 

£4 3s 3d 

26 

£18 7s 

27 

£240 

28 

£3125 

29 

Bs 3760 

30 

Rs 6000 

31 

Bs 14283 

82 

Bs 22103 

33 

Bs 27 9 a 6p 

34 

Rs 14068 



ANSWERS 


XMMll 


zvm iL Page 381 

1 (i) Rs 3 8, (ii) 13a , (m) 15, (i%) 29, (v) Rs 100 

2 (i) Rb 355 , (ii) 33 years 3 £2 2a , 10s Otf , £1, £1 8s 

4. Each Principal amounts to £450 in 25 years £200 , £300 


XIX a Page 381 

1 

Bs 2632 

2 

Bs 3825 

s 

Bs 3811 

4. 

£4230 9s 

5 

£4125 128 6c2 

6 

£485 12s 6<; 

7 

Bs 400 

8 

Bs 2660 

9 

Rs.4000 

10 

£1600 

11, 

Bs 6000 

12 

£6600 

13 

Bs 2736 

14. 

92 

15 

80 

16 

£714 

17 

£976 

18 

86 

19 

Bs 2751 13a 6p 

2G 

1 Bs 7256 6 a 6p 

2L 

Bs 3911 5a 6p 

22 

Bs 39 

23 

£21 28 6rf 

24 

Bs 760 

25 

£442 

26 

£137 10s 

27 

Bs 37 8a 

28 

Bs 213 14a 6p 

29 

£50 188 id 

XIX -b Page 386 

1 

Bs 102 

2 

£95 12s 6£? 

8 

£128 128 M 

4. 

Bs 44 

5 

Bs 160 

6 

Bs 45 

7 

The 2°^ by Rs 10 8 a 

8 £76 

9 

£6 5s 

10 

Rs 21 9 a 9p 

IL 

Bs 113 13a 6p 

12 

£15 3s lit? 

13 

Rs 2700 

14 

Bs 6600 

16 

Bs 1200 

16 

£420 

17 

£1694 

18 

£960 

19 

£1414 108 

20 

Bs 6933 

21 

£2414. 

22 

5% 

23 

3% 

24 

3 79 

25 

444 

26 

3 35 

27 

The 2"« by 0 64 % 


28 The 2”d bj 0 07 % 

29 

The l*tby012% 


30 The 2”<> 

, Bs 10 

81 

Bs 1512 in each 

32 

Bs 10,000 

S3 

80 

34. 

110 36 

75 

36 96 


37 no 

88 

135| 39 

115 40 £480 

41 £2007 

XIX. c Page 392. 

1 

Rs 7158 2a 9p 

2 

Bs 2502.8a 

3 

Bs 3500 

4. 

Rs 7350 

5 

Bs 7256 6 a 6p 

6 

Bs 37 8 a 

7 

Bs 158 5a 3p 

8 

Bs 126 

9 

Bs 120 

10 

Bs 12,800 

11. 

£7090 

12 

£18,319 

13 

94^ 

14. 

92| 

15 

Bs.12 

16 

GainofBs 5 8 a. 

17 

Loss of Bs 120 

18 

£5 

19 

£60 20 

Gam of £112 lls 

21 

£477 78 M 

22 

£1207 58 2d 

23 

£12 148 M 

24. 

£951 Is IM 

25 

£29 12s M 

26 

£419 108 

27 

£1142 10s M 






I.AIt HS 


C 





XXXIV 


ARirmiETic 


XIX d Page 396 1 Rs 1937r 2 Rs 11928 12 a 

3 £035 6« Otf 4. Rs 875 6 £678 2f M 

6 20 7 (1) Rs 157 8a , (11) Rs 152 12a , (in) Rs 881 4a 


8 

Rs 58 7 a 

9 (1) £6, (11) £5 6s 

Sd 

, (ill) £4 14s 5cf 

10 

50, £150, £20 

12s 6d 

11 

(i) 56 , (n) £389 5s , (m) £26 i 

12 

£133 6s Sd 






XIX. e Page 397 

1 

95i 


2 

£34 9s 4d 

3 

The first by 10a. 

4. 

96| 


6 

174^ 

6 

Rs 291 10a 8p , 

, Rs 250 7 

1083 f 

Rs 51 8 3^ 

9 

£135 7s lOd 

10 

£1000 


11 

Rs 28800 

12 

Gain of £10 16s 

13 

The second by Rs 9 6 a 

1^ 

£5480 15s. lid 

15 

Rs 16,250 

16 

Rs 47250 

17 

£1600 18 

2% 

19 

Is 

20 

Gam of Rs 50 

21 

155 147 22 

lOrf 

23 

Increase of Rs 341 5 a 

24. 

£1785 15s 9d 


25 

3000 

26 

£489 15s 5d 

27 

£20,643 , 3 08% 




28 

Rs 2484 , 9 6% 


Miscellaneous Examples Y Page 401 


A 

1. 

1016 Kg 

2 £12 9s 3d 

3 

5 


4 

20 ft 

6 Rs 96 

6 

Rs 2250 

B 

7 

90 ac 8 

(1) 10 a , (11) 4^% 

9 

168 lbs 


10 

0 39 sq mm 

U 6s 2d , 20 3 

12 

Rs 121 3a 6p 

C 

13 

017, 17% 

14. 3 011760 

15 

32^% 


16 

\ 17 sf- hrs j 4“ hrs , 3£' lirs 

18 

05% 

D 

19 

1100 

20 Isolds 

21. 

£6 13s 4d 


22 

539 fr 23 

Rs 30 loss 24. Rs 678 at 7 % , Rs 452 at 2 % 

E 

25 

13^, 12| 

26 Tre 

27 

£1831 4s 


28 

Rs 150 

29 Rs 4 

30 

20,200 

P 

31. 

44% 

32 3 13 acres, nearly 

S3 Rs 375 


34. 

£392 Is 2d 



36 12, 27^% 


36 

Man 14a , woman 8a , boy 6a 



G 

37 

£560 6s 8d , 

474 1 cu ft 


38 287 lbs 


39 

£137 10s less 

40 £266 138 

4d 

41 Rs 42 


42 

Rs 8100 at SI, 

, Rs 15000 at 135 



H. 

43 

1 8814 

44. i 


46 70 gm 


46 

24 gals of !•* with 60 of 2°** 

47 4 hrs 55 mm 2 secs. 


48 

Rs 2625 






ANS^^^ERS XXXV 


I 

49 

6% 60 

£6,074,000, 3« ( 

[)lrf 

61 36 

62 

£684 


53 

£4 158 47<2 


64. A 

[ Rs 2, 

1 R Rs 2 8 a 

f C Hs. 3 

J 

55 

(i) £319 (u) 

15,600 (m) Rs 

300 

(i\ ) The former 



66 

12 da} a 

67 

25 yrs 

68 

1 ft 0 in 




59 

5i 

60 

8S }ds 





K 

61 

125 

62 

38 Kg 

63 

£28 98 , ; 

£27 i 

5s 3^d 


64. 

Rs 6000 at 3%, Rs 1200 at 6% 66 

60% 

66 

Rs 20 

L. 

67 

(0 1> («) 136 








68 

(i) 3 mi por hr , (ii) 4 4 ft per sec 

5 mi an hr 




69 

Rs 100 

70 

2,100,000 






71 

500 441 2*2 quarts , 5 3 Iitics 

72 £532, 

000, 

£8000 

M 

73 

Rs 237 la 

74. 

£22,720 

76 

972 sq }ds 

, 7 56 sq ft 


76 

5 41 in 

77 

Rs 6 4a 

78 

6%, £1613 

8s 6d 

X 

79 

3 8 yrs 

80 

4 51 fr 

81 

I7 in 




82 

3 02% 

83 

44 }ds 

84. 

2^%, Rs 4600 


0 

86 

Rs 4531 

87 

2j in 

88 

llx mi 

89 

16% 


90 

£7160 

91 

18, 40, 51 



92 

Rs 56 

P 

93 

Rs 12 3a 

94 

6 77 fr 

96 7 

days 




96 

Rs 2 7a 6p , 

. CO 

97 Rs 30 ‘ 

^a 6p 

98 

£620 


99 

'>4'2 cu mm 

100 

33ff owt , 

ISf cwt , 14S» cwt 

, 12 j <n\i; 

XX 

a 

Page 411 

1 

F 2 

2 H 

3 4 ^ 

4 

2 n 

6 

2 ^ 

6 4 

7 

cH- 8 

3t 

9 4i»t 

10 

0 

f 

11 

18 

12 1 

13 

irr 14. 

Itf 





XX b Page 416 


„ T fj JO 42 158 81T 
2 TI -T » j»*» Ttn -tF-J -IXS 


_1_ J_ _L JL 1 1*1 

3+ 1+ 2+ 6+ 4’ 70 
11 1 1 1 47 

■*■2+ 1+ 10+ 2+ 3’ 32 


1 

3 

6 

7 


2 7 0 25 134 

T> T> H> TTF' 

1 2 7 0 43 95 813 

F> Tr> ITJ 1FT> ■3in> ITffT 


_L i JL _L i- i. 

6+ 2+ 3+ 1+ 10’ 68 
■^4+ 3+4+6’ 56 


8 


1 1 _L_L_L^ 

^’*'7+ 6+ 6+1+3’ 223 


1 j._L _L -L J_ J_ 1 17 
■*■2+ 2+ 2+ 2+ 5+ 3’ 12 


1 J_ J_ _L _L _L 1 H 

2+ 1+ 1+ 6+ 8+ 1+ 3’ 28 


10 



XXXVl 


ARIXmiETIO 


IL 

a 1 1 1 1 1 

1 1 63 


3+ 3+ 3+ 6+ 1+ 2+ 

1+ 10’ 208 


16 

161 1384 

TXT 17 

18 

S 10 171 721 

T> 'STBi 

20 

62625 

-nrsux 

21 

4854 


XX 

c Page 418 

L 

(i) 8649, (ii) 1726 

2 

12193 46 sq m 3 93 m 4. 

(i) 4073 yds 

, (ii) 614 yds 

6 

(i) 3337 m , (ii) 8046 m 

7 

(i) 1 60 m , 

(i) 1 00 m 

8 

500 m 

9 

(1) 0-26000, 

(u) 0 16667 

10 

0 648721 U 0 346574 12 

31416 


XXI a Page 423 16 

4 17 

8 

18 4 

19 

27 20 4 

30 

9 

31 001 

32 

001 33 001 

34 

001 

86 2143 

36 

02143 37 214300 38 

•0002143 

39 -002143 

ZXI b Page 425 i 

6=loga32 

2 

\ 

7=log3 2187 

3 

4=logB625 4, 

3= logy 343 

5 

2’= 128 

6 

4* =1024 7 

y=729 

8 

a^=b 


9 

11 

13 

16 


loga-log6--logc 

^loga+|-logb-51ogc 

21og3-f21og2 

4log2+2log3 


10 21oga-log6-3logc 
12 f log6+*^logc--^loga 
14. - 3 log 3 2 log 2 
16 ■^log3+ilog2 


XXL c Page 429 

1 3, 2, 0, r, 1, 4, 1 2 1 5745, 3 5745, 6 5746, 16745 


3 

2 9064, 4 9064 

, 0 00000064 , 806100, 80 61, 

008061, 

, 8061 

4 

21043 

6 14 0476 

6 

^7984 

7 

3 8291 

8 

0 9342 

9 2 8841 

10 

7 6538 

11 

2 3979 

12 

13141 

18 1 6354 

14. 

1 8253 

16 

2 5979 

XXI d. Page 432 

1 

4-994 

2 

1 521 

3 

3008 

4. 7573 

6 

467 3 

6 

13 60 

7 

05868 

8 -07612 

9 

2 429 

10 

•03055 

11 

1 923 

12 1 444 

13 

19 97 

14. 

2 258 

16 

2-224 

16 -00008865 

17 

1 784 

18 

2 008 

19 

2 391x109 

20 3-908 X 10® 

21 

1 772x109 

22 

8-235x10® 

23 3 711 x10® 

24. 

4 354 


26 

4130x109 

26 6 449x10 

27 

2 510x10-1 

28 

5 802 29 

6 900x10-3 

80 

6 806 X 10-» 

31 16 





ANSWERS 



xxxvn 

KKI e Page 435 


1. 

Rs 985 

2 

Rs 352 

8 

£1793 4. 

20 years 

5 

21 years 

6 

3,794,000 

7 

9-29, 2560 8 

3S 53 

9 

3319 Eg 

10 

1*23 sec 

11 

3*9 om 12 

22 5S cm 

13 

1427 

14 

329 

15 

0-2905 16 

551 lbs. 

17 

113 



18 

10-2 cm , 12 1 om , 

15*2 cm 

19 

28 years 

20 

0 3958 cm 

21 

716,900 m 


22. 

85*29 gallons 


23 

4 743, 0 06413 


24. 

280 sq ftw 




Miscellaneons Examples VI Page 448 

1. 2 p m , 2.52 pm 2 6 p m ^ (i) 3 30 p m , (ii) 7 30 p m 

3 47 TUI from A^s starting place at 12 42 pm 11 12 a.m and 


2.12 p m 

4. (i) Rs 800 , (ii) Rs 2400 6 16s Ojt? 

6 16 7 gallons per head 7 £18,880 8 450 yds 

9 9 mi from Y at 12 48 p m 12 18 p m and 1 18 p m 

10 40 yds A 16 yds ahead, G 16 yds behind 11. 5 sees 


12 

2 ft 

18 

£7 3s 14. Rs 3 1 a. 16 

Rs 69 6 a 

16 

62 

17 

7 36 p m , 3pm and 5pm, 

19 mi from Y 

18 

4 miles 

19 

5 hrs from the start. 


20 

0 447% 

21 

£430 12s 4id 


22 

765=33x6x17 

, 7931520=27x3«x5xl7 



765 

1 

1 765 x 2r\ 



765 X 2^ X S'*] 

r 765 x 3V 


23 

24 ft., 36 ft 


24. Rs 92948 11a 26 31i% 

26 

£692 19s 9d 


27 11b 2oz., 11b 14 oz., 

2 lbs. 13 oz. 


28 7 hrs 3 42 p m approx 29 248 lbs , 296,600 lbs nearly 

30 35 mi from London at3 33pm 39pm, 3 51 pm, 36 mi 

31 Rs 177 la 3p 32 Rs 92 38 £11 

34. 201,000,000 bush , 310,000,000 bush , 6 bush , 8 bush 

36 £690, 120 boys 36 Rs 4200 20 for Rs 4800 37 45% 

38 428 456 Kg 39 4 %, 23 farthings 

40 41-28 gals , 18 72 gals 41 45 days 42 fr 826 04 

43 Rs 168 44. 28 hrs. 1 min 14 secs 46 45 miles 

47 31,527 48 20 31 6° ^0 

61 Multiply by 62 Between B and C, 3 mi from B 

63 (i) A IS 7r yds. behind , (ii) .4 is 6 yds ahead , (in) 96 yds 

64. Smiles ” 66 14-97 in. 66 Rs 20141 8 a 67 30 days 

88 6 08% 69 30 tons. 60 2 7 61 £141 9« 

62 60 63 73,350 64. in , 14^ in 

66 81,000 htres 66 5 mi per hr 67 4 months later 



XXXYlll 


ARITHMETIO 


68 

6 6% 69 

£4000 


70 138 lid 

71 1 685% 

72 

The 2”^ 18 330 yds from starting point 73 

6 04%, 490% 


3^ 66 



74. 

10 97 0 per Km 

76 

30 nil , 40 mi , 

55 miD 

77 

120 days 78 

£1066 138 4d 

79 

6 016 80 

Elder Rs 7070, 

younger Bs 5050 81 7848 Kg 

82 

£193 7s Id 

83 

Between 5 and 10 miles 60 mi per lir 

84. 

Bs 130 

86 

(1) 0( 

)9%, (11) 018 

% 

86 

C 1971b, D : 

177 lb , 

B 175 lb , A 173 lb , 

E 1721b 

87 

7 4 mm 

88 

Bs 175, Bs 700, Bs 1676 

89 

past noon , 1 hr 


90 112 64 yds 91. £606 

^92 

96 8%, 2 66%, 

0 523% 


98 £3 13s 

9d 

94. 

Bs 4566 4 a 

96 

6300, 8160 96 

Bs 4162 8a 3p 

97 

37 6 Km 

98 

6 

09 

1 097 

100 

3 09 

101 

Bs 301 

14a 3p 


102 

(i) Bank of Madras, I 

[u) Bank of Bengal, (in) Govt Paper (3), 


(iv) Govt Paper (3j), 

(v) Govt Consols, Bs 

3503 7a 

103 

2]6(Hir 


104 20 


105 

23 37 in , 25 87 m , 25 70 in , 

28 64 in , 33 34 in , 26 98 in 

106 

^25 yds 

107 £75 

108 167 % 

109 ll% 

no 

A Rs 105, B 

Els 225, 

G Bs 240 111 

70%, 30% 

112 

Rs 1161 6 a , 

Bs 492 

10 a, 

ns 

£17 10s 

115 

81,097 sq miles more 


n 7 

3608 ft 

118 

24 min 



n 9 

6 days 

121 

18 33 (i) 3 1416 , (n) 3 tVi7 

122 

186 oz. 

123 

95 4jC? , 5s 7^ , Is 

10^ , 2^ , 1^ , Id 


124. 

617 or 167 

125 

X hr 

127 

75 lbs 126 52 

129 

4jmi per hr 

180 

2% 

131 

564, 660 


132 60 70, 84, 105 1S3 Rs 6250 134. OSYiards 

136 13-2% 136 £116 13s 4d 137 0 703 

138 Rs 10,400, Bs 7000 139 water, other liquid 


140 

143 

145 

147 

149 

152 

165 

167 

160 


37‘j miles 141 


(1)8 134, (11) 1229 
J8f% 


2c(q + Z») wc(a+&) 

3d ’ 28Srf 
144. £614 10s 
146 Between 2373 and 2387 


49 27 


12 5 grams bluestone, 7 81 grams lime 
160 men 150 20 % 161 

£587*2 163 166j min 164. 

61 1 of 38-9 of 2”^ 166 

10 boys 158 60 Kms 159 

75 in Latin, 80 in Greek. 74 and 50 


148 Rs 187900 
2\ miles 
Rs 17,14,286 
59 in , 40 in 
Rs 2 15a 3p , S^-o. 
161 1100 ft, per sec, 



ANS^VERS 


zxnx 


162 102 7 hrs 163 "No ohango in inconie 

164. Ks. 15,516 3a. Op 165 2°^ station out from terminus 

166 2 25 ou ft , 31,700, to the nearest hundred 

167 1,890,000 litres 168 Rs 77 4 a, 9p 

169 , £124,490 65 170 17 5 lbs 171 1 0025 % 

172 8 17 173 Rs 736 174. 3 2% 176 £62 105 

176 0 54 177 12% 178 13 gallons Wine, 19 gallons water 

170 110400 180 135 4d 

181 When, after reducing the fraction to its lowest terms, the 

deiionnnntor is some jiower of 2 or of 5, or is a product of 
two such pow ors of 2 and 5 
A terminating decimal 

182 16-iW days 183 Rs 1000 184 Rs 425 

186 Time, 10 secs and 11 secs Speed, 20ix miles an hour and 
18xi\ miles an liour 

186 144|r sees 187 4j % 188 Rs 39931 

189 lli;^ minutes 190 D wins by 7 uf S y j*ardB 
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WORKS BY H S HALL, M.A, and F H STEVENS, M.A 

A School Ocomctry^ based on the recommendations of tho Mathc 
matical Association, and on the recent report of the Cambridge Syndicate 
on Gh‘omctr> Indian Editions* Part I 8 annas ParU I and II 
12 annas Parts I *IV Ec 1 8 Parts I -Y JKa 2, 

Ordinnrr Editions Parts I and II — Part I Lines and Angles 
Beet i lineal Figures. Part II Arens of Rectilineal Figures Con 
taming tho suiistanco of Euclid Book I 15 annas Ket, Rs 2 3 
Parti — bcparatcl> 10 annas Part II — Separately 6 annas 

Part III — Circles Containing the substance of Euclid Book III 1-31, 
and part of Book lY 10 annas 

Parts L, II , ni in one volume Re 1 9 

Part IV — Snuarcs and Rectangles. Geometrical Equivalents of Certain 
Algebraical Formula) Containing tho substance of Eucbd Book II 
and Book IIL 35-37 5 annas 

Parts in and lY in one volume 15 annas 

Parts I IV in one volume Be 114 Ejr, Bs 312 

Part V — Containing tho subMtance of Euclid Book YL 15 annas 

Parts IV and Y in one volume Be 1 4 

Parts I V in one volume Rs 2 8 

Ports III , IV and Y in one volume Be 1 0 

Port VI —Containing the substance of Euclid Book XL 1 21, together 
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Solid Figures 15 annas 
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Lessons In Experimental and Practical Geometry Indian 
Edition 12 annas OriLnar^ Edition 15 annas 
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An Elementary Course of Mathematics. Comprising Arithmetic, 
Algebra, and Puchd Re 1 9 
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Algebra, and Geometry Re 1 9 

A School Arithmetic Adapted for use in Indian Schools by Rev 
Andhew Sims, B A Croun b\o Re 1 13 

A School Arithmetic Indian Edition Complete Re 1 12 
Ordinary Edition Part I AVith Answers, Re- 1 9 AVithout Answers 
Re 1 4 Ket, Rs 2 13 Part II AVith Answers. Re 1 9 AA^ithout 
Answers, Re 1.4 Ket, Rs 312 Complete AVith Answers, Re 2H 
AVithout Answers, Its 2 3 Ke^, Rs 6 9 Answers, complete, 10 anna** 

Examples in Arithmetic Taken from “A School Arithmetic” 
AVith or iwthout Answers Part I, 15 annas Part II , Re 14 
Complete, Re 1 14 
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WORKS BY F H STEVENS, M A, 


Elementary Mensuration Rs 2 3 
Mensuration for Beginners 15 annas 

Mensuration for Beginners* Adapted for Indian use by R Shaw, 
MA Re 18 


WORKS BY H S HALL, M A., and S R KNIGHT, B A 

Elementary Algebra for Schools Adapted for Indian Schools 
by B H Rau, BA Re 1 8 

Elementary Algebra for Schools (containing a fall treatment of 
Graphs) Kew Edition, revised and enlarged Rs 2 3 With Answers 
Rs 213 

Answers to Examples in Elementary Algebra Sewed 10 As 
Solutions of the Examples in Elementary Algebra for 
Schools Rs 5 5 


Elementary Algebra for Schools (Chapters XXVHL-XLIV ) 
With Answers Re L9 

Higher Algebra A Sequel to Elementary Algebra for Schools 
Fourth Edition, revised and enlarged Rs 4 11 

Solutions of the Examples in Higher Algebra Svo Rs 6 9 

Algebra for Beginners Indian Edition With Answers Re 1 8 
Ordinary Edition Re 1 4 With Answers, Re 1 9 

Answers to Algebra for Beginners and Easy Graphs Sewed 
5 annas 

Algebraical Exercises and Examination Papers With or 
without Answers Third Edition, revised and enlarged Re 1 9 

Arithmetical Exercises and Examination Papers With an 
Appendix oontainmg Questions in LOGARITHJilS AND MBNSXJRA 
TION With or without Answers Third Edition, revised and onlanred. 
Re 1 9 

Elementary Trigonometry. Fourth Edition, revised and enlarged 
Rs 2 13 

Solutions of the Examples in Elementary Trigonometry 

Rs 5 5 ^ 

WORKS BY H S BL&LL, M A, 

A School Algebra With or without Answers Part L Re 1 9 
^ L and n , Rs 2 3 Part lU , Ibannas Ports 

n and m , Re 19 Complete, Rs 2 13 Keys to Part I Rs 8 12 
Parts II and IIL Rs 3 12 Complete, Rs 6 4 

Examples in Algebra Taken from Part L of ** A School Alcebra " 
With or without Answers Re. 1 4. 

Algebraical Examples Supplementary to Hall and Kmehfs 
^GEBR A FOR BEGINNERS and ELEMENTARY ALGEBRA 
(Chops I XXVTL) With or without Answers Re L4 

A Shprt Introduction to Graphical Algebra Fourth Edition^ 
revised and enlarged. 10 annas Key, Rs 2 3 

Solutions of the Examples in HalPs Graphical Algebra 

Rs 2 3 ® 

Easy Graphs. 10 annas Solutions. Rs 2 3 
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Algebra for Elementary Schools. Parts I , n , and HI , 6 annas 

Answers, 4 annas each 
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